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Three generations of ARMA computers: 
THE SECOND GENERATION 


an intellect 
that can think 
anywhere 


The systems of tomorrow will require 
digital computers that can think any- 
where —intellects that will remain su- 
perior in any environment. 

ARMA —already producing com- 
puters for its inertial guidance system 
in the ATLAS ICBM — has accepted 
the challenge and developed a light- 
weight, second-generation digital 
computer applicable to ai/ types of 
navigation. It can be used in space, 
atmospheric, surface, subsurface and 


ground navigation, making possible 
programming flexibility. 

This all-solid state computer, with 
no moving parts and using silicon 
semiconductors exclusively, has a 
memory that is non-volatile and has 
non-destructive readout. And this 
computer has 40 per cent fewer parts 
than ARMA’s first-generation pro- 
duction model, which has a test per- 
formance unequalled by any other 
digital computer. 


Attention, Engineers: Write to E.C. Lester, Emp. Supv., about career openings in R & D programs. 


AMERICAN BOSCH ARMA CORPORATION 


FOUND? 


An even more sophisticated third- 
generation computer, surpassing the 
reliability of the first two with stil 
less weight, will be produced in the 
future by ARMA. The reliability of 
all three generations will be assured 
by thorough testing in ARMA’s er- 
vironmental facilities —the most com- 
plete in the industry. 

ARMA, Garden City, N. Y., 4 
division of American Bosch Arma 
Corp. .. . the future is our business. 
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Flexible shield cuts glare in Voodoo cockpit 


Without the special B. F.Goodrich Glare Shield, light from 
the instrument panel and radar screen would reflect on the 
canopy of McDonnell's night-flying F-101B Voodoo. But 
with this flexible shield, light stays where it belongs. The 
pilot and radar observer have an unrestricted glare-free view 
outside the plane. 


During daytime flights the B.F.Goodrich Glare Shield 
works in reverse—shading the soft glow of instruments from 


harsh sunlight. It also serves as a crash pad in the event 
the plane’s occupants are thrown forward. 

Glare Shields are another example of B.F.Goodrich versa- 
tility in fabricating fabric-reinforced rubber products to 
complex shapes and performance specifications. Next time 
you are faced with a similar problem, talk it over with 
B.F.Goodrich Aviation Products, a division of The B.F.Goodrich 
Company, Dept. AS-129, Akron, Ohio. 


B.EGoodrich aviation products 
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(left) Shock Machine SM-010, 
with shock pulses up to 1000 g’s, 
meets rigid specifications of WS- 
107A-2 Environmental Test Re- 
quirements for ballistic missile 
components. 


(above) Acoustic Noise Generator 
AG-012, producing up to 163 db 
of random noise, can be used 
singly or in systems with other 
speakers to meet specific testing 
requirements. 

(right) Environmental Test Fixture 
(two views shown) is compact 
and versatile. Handles several 
specimens along three mutually 
perpendicular axes. Mounts on 
standard vibration exciters, cen- 
trifuges and shock machines. 


NOW AVAILABLE... 
USE-PROVEN ENVIRONMENTAL TEST EQUIPMENT 


Auco test equipment meets severe environmental testing requirements of ballistic missile program 


SHOCK TESTING. Shock Test Machine SM-010, first in a 
series of Avco-developed and use-proven shock test machines, 
answers broad categories of testing requirements. 


¢ Produces shock pulses up to testing of electronic and elec- 


1000 g’s tromechanical units for major 
¢ Handles specimen loads up to missile program 
100 pounds * Occupies less than four square 


; feet of floor space 
¢ Provides sawtooth, quarter- 


sine, half-sine, square and tri- 
angular pulses 


¢ Incorporates operator safety 
features 

¢ Shock pulses easily modified 
by changing lead pellet or rub- 
ber pad decelerators 


« Designed to permit easy du- 
plication of particular shock 


tenting ¢ Provides capability of recy- 


¢ Use-proven in qualification cling for life testing 


ENVIRONMENTAL TEST FIXTURE. This new unit was designed 
for general environmental lab use and has several advan- 
tages over the conventional unit. 


¢ Mounts on vibration exciters, 
acceleration and shock test 
machines 

¢ Permits simultaneous testing 
of several small components in 
three planes 


¢ Virtually resonance-free up to 
2000 cycles 


¢ Two sizes available: TF-006-1 
(specimen size—6 x 6 x 4% 
inches) handles specimens up 
to 6 pounds; TF-025-1 (speci- 


ACOUSTIC NOISE TESTING SYSTEMS. Avco has pioneered in 
the development of these systems, featuring the Avco 
Acoustic Noise Generator AG-012. 


* First noise generator to dupli- 
cate random noise of rocket 
engine firing 

¢ Produces up to 160+3 db of 
random noise into a 4-inch 
progressive wave tube, there- 
by providing most powerful 
single electrodynamic loud- 
speaker available 


¢ Peak single frequency of 170 
db at 200 cycles per second 

¢ Adaptors available for chang- 
ing to 4-, 6-, 12-, 18-inch plane 
wave tubes in minutes 


* Single electrodynamic loud- 
speaker offers maintenance ad- 


vantages over multispeaker 

systems 

Designed for operation with 

existing vibration amplifiers— 

no additional capital equip- 

ment required 

Single Avco Noise Generator 

permits tests formerly requir- 

ing up to 50 speakers 

Single Avco AG-012 becomes 

heart of complete noise testing 

system 

Designed for progressive wave 

and reverberant chamber test- 

ing 

¢ Frequency range from 20 to 
2400 cps 


Avco’s line of Environmental Test Equipment is fully repre- 
sented by local agents throughout the continental United 
States and the world. For further information write: 
Products and Services Department, Research and Advanced 

Development Division, Avco Corporation, Wilmington, Mass. 


¢ Both fixtures available in be- 
ryllium to meet more stringent 
requirements 


. handles specimens up to 25 


men size—12 x 12x 9% inches) 


pounds 
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"Vision’”’ Now 14 Years Old 


gl think ENGINEERING 
readers might be interested in, or even 
amused by, the photo below. It is 
a model I constructed in 1945 of an 
imaginary spacecraft to provide a vision 
of the future. The high strength-to- 
weight ratio required was suggested by 
having a spheroidal core of weight- 
saving honeycomb construction with a 
protective insulation barrier provided 
by an outer skin. This covering, a 44- 
in.-dia. transparent glove, was cut away 
to allow clearance for a propulsion force. 
“Portholes’”’ also were installed in the 
sphere for purposes which I am sure do 
not require recital here. The value and 
popularity of this model has been rather 
surprising. It has been, and is, in fre- 
quent demand to play a descriptive role 
in lectures on the possibilities of space 
travel. All materials used were made 
to fluoresce, and the exhibit usually is 
shown in complete darkness—visible only 
in the black light of ultraviolet lamps. 
The illusion of what our minds seem to 
accept as a flight of an object in space is 
quite good. 


It may be of special interest to note 
that the interpretation was not based 
entirely on hypothetical conjecture but 
on the following contributions: 

(a) Architect Warnett Kennedy’s con- 
viction that a sphere would be the strong- 
est aerodynamic shape. 

(b) Sir Ben Lockspeiser’s announcement 
(as Chief Scientist, Ministry of Supply) 
that resinated paper honeycombs 
possessed the highest strength-to-weight 
ratio ever developed. 

(c) The discovery in 1944 by officers of 
the Royal Aircraft Establishment that 
honeycomb would absorb shock without 
recoil. (This work was done in connection 
with the recovery of scientific instruments 
from experimental rockets.) 

(d) Appreciation of the thermal insula- 
tion characteristics of honeycomb from 


tests carried out at the National Physical 
Laboratory. 

George May, Dir. 

Dufaylite Developments Ltd. 

Herts, England 


(Many readers will remember Mr. May 
as author of the technical article, ‘Paper, 
Plastics, and Weight-Saving Construction 
in Aircraft,” A/SE, July, 1958.) 


On the Russian AM-3 Turbojet 


@ Some things appeared in the article on 
“The Historical Development of Turbojet 
and Ram-Jet Engines in the Soviet 
Union” by Donald J. Ritchie which dis- 
turbed us. Mr. Ritchie’s article, in 
A/SE’s October, 1959, issue quoted an 
article which we wrote for Ordnance 
magazine in 1958. 

Our article described the Russian 
AM-3 turbojet engine which we saw in 
the Air Museum in Moscow in June, 1957. 

Mr. Ritchie indicated the. AM-3 is 
used in the Badger and Bison bombers, 
and he assigns a thrust rating to it of 
15,000 to 19,000 Ibs. He says the Tu-104 
jet transport, used by Aeroflot, the 
Russian airline, uses two AM-9 turbojets. 

The Russians told us definitely—and 
the placard on the AM-3 engine on 
exhibit (see cut) in Moscow states— 
that the engine is used in the Tu-104 
transport. In verbal conversations with 
the Russians on the Museum staff in 
1957 and again in 1958 it was confirmed 
to us that this engine is still used in the 
Tu-104, though the later model Tu-104A 
and Tu-104B may be using a more 
advanced power plant. The Russians 
did not claim the AM-3 has 19,000 Ibs. 
thrust. Usually, in conversations, they- 
quote a range of thrust from 15,000 to 
17,500 Ibs. It is our estimate that the 
AM-3 used in the Tu-104 actually is 
quite close to the figures the Russians 
gave out some years ago at Zurich— 
namely, 14,800 lbs. (approx.). Some 
German authorities who worked in Russia 
disagree with this, but their evidence is 
more sketchy than ours. Our impression 
is that the Tu-104 is somewhat under- 
powered; we feel the same way about the 
Tu-104A in which one of us rode in 1958. 

Another thing that confirms the AM-3 
engine as the power plant for the Tu-104 
aircraft is its diameter—48.5 in. from rim 
to rim. This matches properly with the 
engine inlets on the Tu-104. 

The AM-3 has an eight-stage com- 
pressor, an annular section with 14 fuel 
nozzles, and a single-stage turbine (not 
a two-stage, as some intelligence sources 
occasionally indicate). The compressor 
blades are conservative and of low aspect 
ratio. The engine has six struts each in 
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the front frame and tail cone. 
are three main bearings located at the 
front, mid, and turbine frames, with 
the turbine wheel overhanging aft of the 


There 


rear bearing. The compressor casing 
is split both axially and radially and is 
made of an aluminum or magnesium 
alloy. 

A unique feature of the engine is a 
small gas turbine in the nose cone. This 
is used to start the main power plant. 
The small, centrifugal-flow gas turbine 
is started with an electrical motor. 
Once up to speed (and delivering from 
60 to 100 hp.), it is engaged to the forward 
end of the compressor shaft of the main 
turbine. 

The AM-3 designation, we were told, 
comes from its design bureau—Aviation 
Mikulin—which means simply a bureau 
named after the famed Russian engine 
designer, A. A. Mikulin, who retired not 
long ago. 

Richard E. Stockwell, AIAS 
Dir., Public Relations & Advertising 
Crosley & Nashville Divs., Avco Corp. 


Blaine M. Miller, Jr. 
Compressor Design Engr. 
Jet Engine Dept., FPD 
General Flectric Co. 
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"Mass Is an Indefinite Term’”’ 


(Juan Todaro, TMIAS, of Havana, 
Cuba, and Frederick Charavay, A FIAS, of 


: Piqua, Ohio, have exchanged further ideas 


rising from the latter's first letter to this 
page several months ago. Because of their 
length, the latest letters have been condensed 
here to include principally the subject of 
mass. Immediately following are the 
thoughts of Mr. Todaro.—Ep.) 


g@ I do not grasp your idea that weightless- 
ness is equivalent to ‘‘masslessness.”’ 
Mass, as I understand it, describes the 
amount of material in a body, and, since 
it is possible for a body to exist in a 


(Continued on page 104) 
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Largest closed - die The forging of these 657 lb. bulkheads presented 


unusual problems—problems of die design, of forg- 
ing, and of handling. The successful solution of these 


forging ever made problems saved a costly assembly of many smaller 


parts—costly both in terms of dollars and pounds. 


for This is a typical Wyman-Gordon accomplishment 
i. —the result of over seventy-five years of forging 
commercial experience, and today supported by the greatest 
range of heavy forging equipment and technical 
4 ‘ know-how in the industry. 
aircraft 
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Over 1000 Wyman-Gordon forgings 


In saluting the great achievement of America’s 
commercial jet leadership, Wyman-Gordon takes 
great pride in having participated so extensively 
in the development of the aircraft industry from its 
very beginning. 


In World War I, the use of forgings was confined to 
engine parts and Wyman-Gordon made most of 


EST. 1883 


j pace advanced jet designs 


them. Today, from the huge main bulkhead 
forging at the left to the engine parts below,Wyman- 
Gordon forgings are in the wings, fuselage, landing 
gear and engines of the four newest commercial jet 
aircraft. These and a great variety of other vital 
components are forged from many types of ma- 
terials: aluminum, magnesium, titanium, steel, as 
well as many new uncommon alloys. 


In the highly stressed parts of modern aircraft, there is no 
substitute for forgings and in complicated forgings of diffi- 


cult alloys, there is no substitute for Wyman-Gordon quality 
and experience. We are prepared to serve you at the design, 
engineering and purchasing stages of your developments. 


WYMAN - GORDON 


FORGINGS 


of Aluminum Magnesium Steel Titanium ...and Beryllium Molybdenum Columbium and other uncommon materials 


HARVEY ILLINOIS 
GRAFTON MASSACHUSETTS 


WORCESTER MASSACHUSETTS 


FRANKLIN PARK ILLINOIS 


DETROIT MICHIGAN 


LOS ANGELES CALIFORNIA FORT WORTH TEXAS 
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Explorer VI! 


- 


Space laboratory 
orbiting 


\ 
the \ ~~ \ \ 
earth 


~ 


~ 
with ~-- 


paddles 


capturing 
sunlight 
for 

power 


The scientific data that will some day enable 
us to probe successfully to the very fringes of 
the universe is being recorded and transmitted 
at this moment by the space laboratory 
Explorer VI, a satellite now in orbit around 
the earth @ This project, carried out by Space 
Technology Laboratories for the National 
Aeronautics and Space Administration under 
the direction of the Air Force Ballistic Missile 
Division, will advance man’s knowledge of: 
The earth and the solar system...The magnetic 
field strengths in space ...The cosmic ray 
intensities away from earth...and, 

The micrometeorite density encountered in 
inter-planetary travel @ Explorer VI is the 
most sensitive and unique achievement ever 
launched into space. The 29” payload, 

STL designed and instrumented by STL in 
cooperation with the universities, will remain 
“vocal” for its anticipated one year life. 


How ? Because Explorer VI’s 132 pounds of 
electronic components are powered by storage 
* batteries kept charged by the impingement 

of solar radiation on 8,000 cells in the four 
sails or paddles equivalent to 12.2 square feet 
in area @ Many more of the scientific and 
technological miracles of Explorer VI will be 
reported to the world as it continues its epic 
flight. The STL technical staff brings to this 
space research the same talents which have 
provided systems engineering and over-all 
direction since 1954 to the Air Force Missile 
Programs including Atlas, Thor, Titan, 
Minuteman, and the Pioneer I space probe. 


Important staff positions in connection with 
these activities are now available for 
scientists and engineers with outstanding 
capabilities in propulsion, electronics, 
thermodynamics, aerodynamics, structures, 
astrophysics, computer technology, and 
other related fields and disciplines. 


Inquiries 
and resumes 


Laboratories, Inc. invite 


P.O. Box 95004 
Los Angeles 45, California 


Space Technology / 
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the Green Sheet 
— 
IAS BULLETINS AND LATE NEWS ... 


THE 35TH IAS SECTION, CONNECTICUT, was welcomed into the Institute at its inau- 
‘ gural meeting on November 10. IAS President William Littlewood made it offic- 
¥ ial, introducing the new section's chairman, Charles Chatfield, and presenting: 
‘ him with a charter. Mr. Chatfield in turn introduced other officers. Previous- 
; ly serviced by the New York Section, IAS members in Connecticut responded heav- 
fi ily to a survey with results overwhelmingly in favor of forming the new section. 


A COMPANION VOLUME to previous Anglo-American Aeronautical Conference 

Proceedings is being prepared by the Institute's Publications Depart- 
ment. All papers presented at the meeting, together with discussions, 

will be included in the Proceedings. Date of publication will be an- 

nounced on this page soon. 


THE CANADIAN AERONAUTICAL INSTITUTE AND THE IAS have made initial plans for 
next year's annual joint meeting. The IAS and CAI, which had their joint meet- 
ing this year during the 7th Anglo-American Aeronautical Conference, will re- 
turn to Canada in 1960, meeting at the Queen Elizabeth Hotel in Montreal, Oct- 
ober 17-18 


ANOTHER NEW CORPORATE MEMBER: Ramo Wooldridge, a division of Thomp- 
son Ramo Wooldridge Inc., has joined the IAS as a Corporate Member. 
The division has research and development facilities in Los Angeles, 
s of its manufacturing plant in Denver, 


ane TWO INSTITUTE PUBLICATIONS that have achieved aimost phenomenal circulation 
(240,000 copies to date) are being combined under aegis of the IAS into a sin- 
feet gle volume for distribution by IAS Annual Meeting time. These are "Your Career 
as an Engineer in Aviation" and "The Engineering Professions in Aviation", The 
I be new dual-purpose publication will be available as "YOUR CAREER AS AN AERO/SPACE 


- ENGINEER", Intended principaily as an aid for student-counselors and students 

this in high schools, "YOUR CAREER AS AN AERO/SPACE ENGINEER" will take up such im- 

ave portant considerations as the challenge of aero/space engineering, high school 

all preparation for an engineering career, selection of engineering colleges, typ- 

sile ical college courses, and typical engineering jobs. The first printing will be 

tan, 100,000 copies. Specific requests for copies should be addressed to: Student 

obe. Activities, Institute of the Aeronautical Sciences, 2 East 6th Street, New : 
York 21, N.Y. 
ith 

for 

ing EDITOR'S NOTEBOOK 

ics, 

res, The 7th Anglo-American Aeronautical Conference is covered in a photo- 

and story insert (pages 3-6) this issue and the Index to Volume 18 of 


Aero/Space Engineering may be found on pages 115-120. Listed are tech- 
nical articles, editorials, and necrology, with the technical contri- 
butions named by subject and author(s)--AB 
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Dec. 2 


Dec. 10 


Dec. 15 


1960 


Jan. 25-27 
Mar. 10-11 
Apr. 20-22 


May 23-25 
May 25-27 


June 27-30 
Sep 12 -16 


Oct 3 -5 
Oct, 20-21 


Sheet (Con'’t.) 


SECTION MEETINGS CALENDAR 


Philadelphia: Dinner Meeting, Penn Sherwood Hotel, 8 p.m., "Re- 
covery Systems in the Space Age" by R. Cotton, All American Engi- 
neering; "Planning for Advanced Systems" by W. Robinson, Westing- 
house Advance System Planning Group; and "Recent Advances in Hel~ 
icopter Design" by N. Taylor, Vertol Aircraft Corp. 

Baltimore: Dinner Meeting, The Martin Co. Middle River Plant, 6:45 
pem., "Research and Development Programs of Federal Aviation Agency"; 
by Jack Grewell, FAA. 
Great Salt Lake: Specialists Meeting, Union Building, Univ. of 
Utah, 5 p.m., "Physical Aspects of Rocketry" by Dr. R. Kadesch, 
Univ. of Utah. 

Boston: Joint Meeting with American Meteorological Society, MIT, 
Huntington Hall, Room 3-370, 8 p.m., Panel Discussion -- "Flight 
Operations in Planetary Atmospheres" by Howard Emmons and Fred 
Whipple, Harvard University, and Holt Ashley and Edward N. Lorenz,MIq 
Wichita: Dinner Meeting, Innes Tea Room, 6:30 p.m., "Pilot Trans- 
ition to Airline Jet Aircraft" by Floyd T. Hall, Trans World Air- 
lines. 

San Antonio: Dinner Meeting, Youngblood's, 6:30 p.m., "Problems 
of Supersonic and Low-Altitude Escape" by H. F. Mohrlock, Convair 
(San Diego). 

Washi n: Wright Brothers Lecture (see National Meetings), 3 p.m. 
eveland-Akron: Wright Brothers Lecture, NASA Laboratory, 8 p.m. 
Los Angeles: Wright Brothers Lecture and Dinner Meeting, IAS ee 
Building, 6 p.m. =. 
Texas: Wright Brothers Lecture, Engineering Auditorium, Arlington a 
State College, 8 p.m. 


INTERNATIONAL , NATIONAL, AND JOINT MEETINGS CALENDAR 


Wright Brothers Lecture, Natural History Bldg. Auditorium, 
Smithsonian Institution, Washington, D.C., "High Temperatures 
in Hypersonic Flow--Physical Principles and Experimental Tech- 
niques" by Dr. Alexander A, Flax, Chief Scientist, USAF. 


28th Annual Meeting, Hotel Astor, Times Square, New York. 
Flight Propulsion Meeting (Classified), Cleveland, Ohio. 
Symposium on Manned Space Stations (cosponsored by NASA and 
The RAND Corp. ), Ambassador Hotel, Los Angeles, Calif. 
National Telemetering Conference (cosponsored by IAS, ISA, 
AIEE and ARS), Hotel Miramar, Santa Monica, Calif. 
Specialists Meeting, Guidance of Aerospace Vehicles, Boston, Mass, 
Summer Meeting, Ambassador Hotel, Los Angeles, Calif. 

2nd International Congress, International Council of the 
Aeronautical Sciences, Zurich, Switzerland. 

Midwestern Conference on Air Logistics, Tulsa, Okla, 

CAI/IAS Joint Meeting, Queen Elizabeth Hotel, Montreal, Canada. 
“Symposium on Hypervelocity Techniques, Denver, Colorado. 
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One of a series 


The revealing face of an iron crystal 


A single crystal is an ideal system for studying the solid state. 

Physicists at the General Motors Research Laboratories have turned to 
whisker-like growths of nearly perfect single iron crystals 

to investigate three intriguing phenomena: magnetic domains, dislocation 
defects, and—more recently—high temperature oxidation. 


In this latest study, the two crystallographically different surfaces 

found on iron whiskers are being used to examine the anisotropy 

or axial-dependent nature of the oxidation process. 

In early stages of oxidation, the oxide patterns that form on clean surfaces 
have been found to be strongly dependent upon the orientation 

of the underlying crystal. In later stages of oxidation, tiny oxide 

“cilia” actually grow on the surface of the iron whisker. 

But these new whiskery forms of oxidation are no longer related to 

the crystal’s surface arrangement. The next step in this program 
involves correlating the oxidation behavior with lattice structure defects 
such as vacancies and dislocations. 


This type of solid state research is revealing 

the atomic processes underlying strength, magnetic characteristics, 

and corrosion resistance of metals. At GM Research, 

we believe the solution to practical problems is increasingly dependent 

on fundamental information such as this. And each solution 

enables us to continue to provide ‘More and better things for more people.” 


GENERAL MOTORS RESEARCH LABORATORIES 


Early Oxidation Oxide Whiskers Reduction of Oxide Products 
(750x) (12,000x) (2500 x) 


SS. 


Ever see a 


NEW STRIP-CHART RECORDER 


that offered you all this: 


The all-new Moseley Model 80A Strip-Chart Recorder 
is a precision instrument providing greater versatility 
and convenience than any commercial strip-chart re- 
corder previously available. 


Model 80A gives you instant selection — through 
transistor switching — of 6 chart speeds. All other 
function controls are grouped in a newly convenient 
array on one front panel. The input range of 5 mv to 
100 v is covered in 10 steps, or by vernier for com- 
pletely continuous span voltage control. Input resist- 
ance is 200,000 ohms/v through 10 v, 2 megohms on 
higher ranges. Full range zero set, pen speeds to 0.25 
sec full scale, chopper amplifier, standard 120’ rolls. 
For 19” relay rack. $1,750.00. 


SEE YOUR MOSELEY REPRESENTATIVE OR WRITE 
DIRECT FOR DETAILS 


Pioneer and leader in X-Y and Strip-Chart Recorders 


6 push-button variable chart speeds 
® Transistor speed switching; no gears 


* 0.05% full scale sensitivity 


0.2% resolution and accuracy 


® Local or remote chart or pen control 


Continuous span voltage, 5 mv to 100 v 


Glass door protects chart; ball-bearing carriage 
rolls out for easy chart or circuit access 


NEW! TYPE F-2 LONG-STRIP CURVE FOLLOWER 


New-concept curve follower tracks, converts ordinary re- 
corded trace to electrical energy; requires no metallic 
inks or re-drawing. Employs unique photoelectric-oscil- 
lating mirror principle; permits digital output for tapes, 
cards, etc. 


F.L. MOSELEY COMPANY 

Dept. All, 409 N. Fair Oaks Ave., Pasadena, California 

MUrray 1-0208 TWX PASA CAL 7687 
Field representatives in all principal areas 6076 


Six chart speeds, 2, 4, 6, 8, 15 and 60 in/min 
selected instantly by front panel push buttons. 
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News 


. . arecord of people and events of interest to Institute Members 


“Compressed” Annual Meeting Scheduled 
for January 25-27 


Accelerated Program Permits Use of 3-Day 
Format; Gen. Donald Putt to Take Office 
as Institute President; Allen Dulles 
Will Speak at Dinner 


A SCHEDULE OF technical sessions which will require 3 days instead of 4 will make 
up the IAS Annual Meeting Program in January. The event will open on Monday, 
January 25, at the Hotel Astor in New York City and conclude on January 27. The 


Honors Night Dinner will be held, as 
customary, on the second day of the 
meeting. 


Project Mercury 


A special feature will be a session on 
Project Mercury. Participants will be 
ateam of NASA engineers and scientists 
headed by Abe Silverstein, FIAS, Direc- 
tor of Space Flight Development, NASA. 
These discussions, on Monday night, 
will emphasize the technical aspects of 
the project. 


Specialist Meetings 
Scheduled for 1960* 


March 10-11: Flight Pro- 
pulsion, Cleveland. 

April 20-22: Symposium on 
Manned Space Stations, Los 
Angeles. 

May 25-27: Guidance of 
Aerospace Vehicles, Boston. 

Oct. 3-5: Midwestern Con- 
ference on Air Logistics, Tulsa. 

Oct. 20-21: Symposium on 
Hypervelocity Techniques, Den- 
ver. 


* Please turn to the Green 
Sheet for listing of all IAS 
meetings. 


1960 IAS President 


The Institute also has announced that 
Lt. Gen. Donald L. Putt, USAF (Ret.), 
President of United Research Corp., a 
subsidiary of United Aircraft Corp., has 
been elected by the IAS Council as IAS 
President for 1960. News of General 
Putt’s election was disclosed at the Na- 
tional Midwestern Meeting on New 
Frontiers for Aviation in Wichita last 
month. 

General Putt will take office at the 
Annual Business Meeting of the In- 
stitute on Wednesday, January 27. He 
will be introduced at the Honors Night 


Dinner, at which Allen W. Dulles, Direc- ° 


tor, U.S. Central Intelligence Agency, 
is the principal speaker. Printed pro- 
grams listing detailed information on the 
meeting are being mailed to IAS mem- 
bers this month. 

The Annual Meeting is the first of an 
integrated year-long series of meetings 
covering selected subjects of primary in- 
terest to IAS people. At this time no 
attempt is being made to cover all areas. 
Supplemental meetings (see box) will 
develop additional subjects throughout 
the year. 

Twenty technical sessions are being 
scheduled, including the night Project 
Mercury discussion. Others will cover 
aerodynamics, aeroelasticity, various 
flight and space vehicles, education, 
management, etc. (See mailed program 
for details.) 


December 1959 + Aero/Space Engineering 


Allen W. Dulles 
Honors Night Speaker 


William Littlewood, retiring IAS 
President, will be toastmaster at the 
Dinner, and will present the John Jef- 
fries, Robert M. Losey, Sylvanus A. 
Reed, Lawrence Sperry, and Louis M. 
Hill Awards. He also will introduce the 
elected Fellows and Honorary Fellows 
for 1959. 


Lt. Gen. Donald L. Putt 
1960 IAS President 
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A fundamentally new type of gyroscope with the possi- 
bility of exceptionally low drift rates is currently under 
development. The design techniques used in conventional 
electro-mechanical gyros appear to have been largely 
exploited. A break-through is needed, and the cryogenic 
gyro may well provide it. 

The cryogenic (liquid helium temperatures, in the range of 
4°K) gyro consists of a superconducting sphere supported 
by a magnetic field. The resulting configuration is capable 
of support in this manner as a result of a unique property 


THE CRYOGENIC GYRO 


of a superconductor. Exceptionally low drift rates should 
be possible. This cryogenic gyro has performance potential 
unlimited by the constraints of conventional electro- 
mechanical gyros. 

This is just one example of the intriguing solid state con- 
cepts which are being pioneered at JPL for meeting the 
challenge of space exploration. In addition to gyro applica- 
tions, superconducting elements are providing computer 
advances and frictionless bearings. The day of the all-solid- 
state space probe may be nearer than one realizes. 


CALIFORNIA INSTITUTE OF TECHNOLOGY 
JET PROPULSION LABORATORY 


A Research Facility operated for the National Aeronautics and Space Administration 
PASADENA, CALIFORNIA 
Employment opportunities for Engineers and Scientists interested in basic and applied research in these fields: 


INFRA-RED OPTICS MICROWAVE SERVOMECHANISMS COMPUTERS « LIQUID AND SOLID PROPULSION 


STRUCTURES CHEMISTRY * INSTRUMENTATION MATHEMATICS AND SOLID STATE PHYSICS « 
Send professional resume, with full qualifications and experience, for our immediate consideration 
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44 of Nation’s Top Space Scientists, Engineers Will Present 
Papers at Space Stations Symposium 


Committee Completes Plans for Technical Area of April Los Angeles Event 


cty-four leaders in the nation’s space 
investigation effort, representing many 
of the foremost research and develop- 
ment organizations in this country, will 
present papers at the IAS-NASA- 
RAND National Symposium on 
Manned Space Stations next April. 
The Symposium will be on the 20th, 
21st, and 22nd at Los Angeles’ Ambassa- 
dor Hotel. 

The Committee, under cochairman- 
ship of Drs. J. H. Huth and Eugene 
Levin, both of The RAND Corp., has 
announced that many arrangements 
have been completed. Remaining on 
the Committee’s agenda is selection of a 
Symposium Dinner speaker (or speak- 
ers), Which will be announced in an early 
issue of AERO/SPACE ENGINEERING. 

Plans as of this date, subject to minor 
changes, call for the following 3-day 
technical program. 


April 20 


Current Status (9 : 30 a.m.) 


Chairman: George Low, Program 
Chief, Manned Space Flight, NASA. 

Project Mercury: Current Status 
and Relation to Future Programs—R. 
R. Gilruth, Dir., Project Mercury, and 
H. K. Strass, Asst. Head, Systems Test 
Br., Space Task Group, NASA. 

Current and Future Booster Capa- 
bility—M. Rosen, Program Chief, 
Rocket Vehicle Dept., Office of Space 
Flight Dev., NASA. 

Atmospheric Entry of Manned Ve- 
hicles—C. Gazley, Jr., Engr., Aero- 
Astronautics Dept., The RAND Corp. 


Space Station Design Concepts 
(1:30 p.m.) 


Chairman: M. U. Clauser, V-P and 
Dir., Physical Res. Lab., Space Tech- 
nology Laboratories, Inc. 

Design Concept for a Manned Space 
Station—Krafft Ehricke, Design Spe- 
cialist, Convair-Astronautics, Div. of 
General Dynamics Corp. 

Design Criteria and Their Applica- 
tion to Economical Manned Satellites— 
H. Hermann Koelle, Chief, Future 
Projects Design Br., Erich Engler and 
John W. Massey, Aeronautical Res. 
Engrs., U.S. Army Ballistic Missile 
Agency. 

A Modular Concept for a Multi- 
manned Space Station—Saunders B. 
Kramer, Res. Scientist, and Richard A. 
Byers, Staff Engr., Missiles & Space 
Div., Lockheed Aircraft Corp. 


The Program Committee discusses plans for Manned Space Stations Symposium. 


Left to right are John Huth and Eugene Levin, of The RAND Corp., George Low and John 
Disher, of NASA, and William Micks of The RAND Corp. Missing Committee member 


is Brig. Gen. Donald Flickinger, USAF, ARDC. 


Manned Scientific Orbital Labora- 
tory—M. Stoiko, Head, Space Vehicle 
Unit, G. G. Kayten, Mgr., and J. W. 
Dorsey, Sr. Engr., Space Flight Ve- 
hicles, Prelim. Design, The Martin Co. 

A Designer’s Approach to Manned 
Space Station Criteria—D. E. Serrill, 
Mgr., Space Res. Syst. Proj., Aero- 
Space Div., Boeing Airplane Co. 


April 21 


Human Factors (9 : 00 a.m.) 


Chairman: Brig. Gen. Donald Flick- 
inger, USAF, Asst. to Comdr. for Bio- 
Astronautics, ARDC. 

Crew Requirements for an Orbiting 
Space Station—R. H. Lowry, Mgr., Bio- 
sciences Br., Aero-Space Div., Boeing 


Airplane Co., and Brig. Gen. D. L.- 


Flickinger, USAF, ARDC. 

Work and Living Space Require- 
ments—Frederick A. Payne, Chief, 
Prelim. Analysis Engrg. Dept., North 
American Aviation, Inc. 

Gravitational Problems in Space Sta- 
tions—James D. Hardy, Res. Dir., and 
Carl C. Clark, Head, Biophysics Div., 
Aviation Medical Acceleration Lab., 
U.S. Naval Air Dev. Center. 

Analysis of Space Radiation Phenom- 
ena—James A. Van Allen, Head, Dept. 
of Physics, State Univ. of Iowa. 


Structures (9 : 00 a.m.) 


Chairman: E. E. Sechler, Prof., Aero- 
nautics Dept., C.I.T. 

Structural Problems and Design Cri- 
teria for a Manned Space Station—H. 
B. Steele, Head, Propul., Struc., & De- 
sign Sect., Astronautics Prelim. Design 


Group, Convair-Astronautics, Div. of 
General Dynamics Corp. 

Meteoroids: Implications for the 
Design of Space Structures—L. E. 
Kaechele and A. D. Olshaker, The 
RAND Corp. 

Explosive Failure in Pressurized Space 
Cabins—R. Meyer, Douglas Aircraft 
Co., Inc. 

Structural Implications of the Ioniz- 
ing Radiation in Space—Norris F. Dow, 
Engrg. Consultant, Structural Systems, 
MOSD, General Electric Co. 


Utility and Economics (9 : 00 a.m.) 


Chairman: N. V. Petersen, Chief, 
Astro Systems & Res. Labs., Norair, 
Div. of Northrop Corp. 

Will Manned Space Stations Be 
Useful?—J. H. Irving, Corp. Staff Sci- 
entist, Thompson Ramo Wooldridge 
Inc. 

Man’s Contribution to an Operational 
Space Station Concept—Milton A. 
Grodsky, Human Factors Specialist, 
and Robert D. Sorkin, Human Factors 
Engr., Human Factors Adv. Design, 
Space Studies, The Martin Co. 

Program Costs for a Space Station 
Program—R. H. Lundberg, Sect. Chief, 
and T. E. Dolan, Value Engrg., Vought 
Astronautics, Chance Vought Aircraft. 

Application of a Manned Space 
Platform as a Staging Base for More 
Ambitious Missions—Milton A. Mar- 
golis, Social Scientist, Cost Analysis 
Dept., The RAND Corp. 

Attitude Control and Stabilization 
Required for Satellite Telescopes— 
Nancy G. Roman, Head, Observational 

(Continued on page 104) 
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AEP New Corporate Member 


The Astro-Electronic Products Division 
of the Radio Corporation of America has 
joined the IAS under Corporate member- 
ship. The division, located near Prince- 
ton, N.J., was recently organized to con- 
ceive, design, and develop satellites, space 
vehicles, and associated ground-based 


equipment. Its staff is composed of scien-. 


tists and engineers skilled in managing and 
engineering space vehicles systems and 
subsystems. 

New concepts, techniques, and methods 
are advanced to provide a totally effective 
systems program. Integrated with the 
development of systems is the design and 
use of unique components, devices, and 
subsystems utilizing miniaturization and 
power conservation techniques to produce 
the ultimate in reliability and perform- 
ance in the unique environment of outer 
space. 


IAS Member Named 
to Aerospace Medicine 
Advanced Studies Group 


Colonel Paul A. Campbell, USAF (MC) 
(AF), has been named a permanent mem- 
ber of the new Advanced Studies Group at 
the Aerospace Medical Center, Brooks 
AFB, Texas. Dr. Hubertus Strughold will 
serve as Chairman. Assignments were 
made by the newly established Center’s 
Commander, Major Gen. Otis O. Benson, 
Jr. Both Dr. Strughold and General 
Benson serve on AERO/SPACE ENGINEER- 


Comdr. Robert F. Freitag, USN (AF), is pictured 
as he received the Navy's Legion of Merit from 
Dr. James H. Wakelin, Asst. Secretary of the 
Navy for R&D, on Oct. 1. The award cites 
Commander Freitag’s “exceptionally meri- 
torious conduct in the performance of outstand- 
ing services to the Government of the United 
States from 1949 to 1959, in connection with 
the Naval and National Guided Missiles Pro- 
grams." Comdr. Freitag is Special Asst. to Rear 
Adm. Jack P. Monroe, Commander, Pacific 
Missile Range, Point Mugu, Calif. 


1NG’s Editorial Advisory Committee, Space 
Technology Panel. 

The Group’s purpose is to explore and 
clarify medical problems of the future 
which may influence the air and space 


Meer the Stotf 


An Aero/Space Engineering feature 
on personnel of the Institute of the 
Aeronautical Sciences 


Agnes Brewster— 
"Voice” of the Institute 


It has been said that Miss Agnes Brew- 
ster “has made more good connections” 
in her 19 years with the Institute than the 
rest of the staff put together. 

As telephone switchboard voice at IAS 
National Headquarters, Miss Brewster is 
in the best position to make these connec- 
tions, of course. And she does—to the 
tune of several thousand a month, simul- 
taneously, and pleasantly, serving as re- 
ceptionist for all IAS activities on five 
busy floors at Two East Sixty-Fourth. 

Miss Brewster’s career with, the IAS 
began in 1940 as file clerk in its RCA 
Building quarters. Among her chief 
duties at the time was maintaining the 
Aeronautical Index, a collection of data 
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on the industry and its personalities so 
complete and so efficiently arranged that 
it later was turned over to the Smithsonian 
Institution for maintenance and perpetua- 
tion. 

Today, as Institute interests broaden 
over national boundaries and the Atlantic, 
Miss Brewster’s ‘‘connections’”’ reach into 
many lands. Her big wonder? Like the 
rest of us, it’s when will we be calling 
Moscow.—A.B. 


December 1959 


power of the United States. In doing this, 
the Group will have at its disposal the 
personnel and facilities of the School of 
Aviation Medicine at Brooks and Gunter 
AFB, Alabama, and the USAF Hospital 
and Epidemiological Laboratory at Lack- 
land AFB. 


Technical Film Catalog 
Compiled by the IAS 


A Technical Motion Picture Catalog is 
being compiled by the IAS under contract 
with the Air Research & Development 
Command. 

The Catalog is designed to enable the 
U.S. Air Force, the aerospace industry, 
and others to locate quickly any motion 
picture film which may be needed for the 
presentation of reports, the furthering of 
research and instruction, and for any other 
requirements relating to the Air Force 
mission. 

One set of the Catalog is maintained in 
the Library of the Institute of the Aero- 
nautical Sciences, 2 E. 64th St., New 
York 21, N.Y., and IAS members may 
obtain information there from the Li- 
brarian. 

The Catalog office is located in"the IAS 
Building, 3380 N. Harbor Drive, San 
Diego 1, Calif., and will supply bibliogra- 
phies or conduct subject searches on tech- 
nical motion pictures for the Air Force and 
other Government agencies and for entities 
under Government contract (in connec- 
tion with such contract). 


California Institute of Technology 
Promotes Faculty Members 


Five IAS members were among those on 
the faculty recently promoted by the 
Board of Trustees of the California Insti- 
tute of Technology. Promoted from As- 
sociate Professor to Professor are Julian 
Cole (A), Aeronautics and Applied Me- 
chanics; Yuan-Cheng Fung (M), Aero- 
nautics; and Robert Walker (A), Physics. 
Promoted from Assistant Professor to As- 
sociate Professor is Donald Coles (A), 
Aeronautics; and from Research Fellow 
to Assistant Professor, Toshi Kubota (A), 
Aeronautics. 


IAS Members Among Winners 
of 1959 Collier Trophy 


Three IAS members make up the indus- 
try team responsible for the development 
of the F-104 Lockheed fighter plane which 
placed them among the cowinners of the 
Collier Trophy for this year. Clarence L. 
Johnson (F) of Lockheed Aircraft Cor- 
poration is the airframe designer; Neil 
Burgess (AF) and Gerhard Neumann (M) 
of General Electric Company’s Flight Pro- 
pulsion Division developed the turbojet 
engine. 

The Collier Trophy, given annually by 
the National Aeronautic Association and 
sponsored by Look magazine, is awarded 
for the greatest achievement in aviation 
in America, the value of which has been 
demonstrated in actual use during the pre- 
ceding year. 

Mr. Johnson is a member of AERO/ 
SPACE ENGINEERING’s Editorial Advisory 
Committee, serving on the Design, Struc- 
tures, and Materials Panel. 
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From touch-down to the end of the 
landing run, Bendix brakes provide 
smooth and certain ground control for 
the magnificent new jet airliners... 
To get brakes that measure up to the 
exacting standards of these swept wing 
giants, it was entirely logical to look to 


JETLINERS DEMAND JET-AGE BRAKES 


the world’s most experienced supplier 
... For similar reasons, Bendix brakes 
are regular equipment on the largest 
and fastest military jets, as well as fully 


certified by FAA for the new civilian. 


jets ... BRAKES BY BENDIX is another 
important reason why you can fly the 
jetliners with complete assurance. 


Bendix ‘hivtsion’ South Bend, inp. 
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tas News 


News of Members 


Oiva R. Anderson (AF) has been named 
Chief Engineer of American Science 
and Engineering, Inc., of Cambridge, 
Mass. Mr. Anderson was formerly a 
Project Engineer at Allied Research 
Associates, Inc. 

Aikman Armstrong (A) has_ been 
appointed Chief Application Engineer 
for Nuclear Products, Marketing Division 
of The Marquardt Corporation’s Power 
Systems Group. 

Paul D. Arthur (M) has been appointed 
Vice-President of Systems Corporation 
of America. Mr. Arthur formerly was 
Secretary of the corporation. 

David B. Benepe (M) has joined the 
staff of the Advanced Weapons Systems 
Activity of Allison Division of General 
Motors Corp. as an Aerodynamics Proj- 
ect Engineer. Mr. Benepe was formerly 
a Senior Aerodynamics Engineer, Experi- 
mental Aerodynamics Group, Convair- 
Fort Worth Division of General Dynamics. 

Capt. Sheldon W. Brown, USN (Ret.) 
(AF), has been appointed as a consultant 
on the general planning staff of All 
American Engineering, Wilmington, Del. 
Before his retirement from the Navy, 
Captain Brown was Force Material 
Officer, Naval Air Force, Atlantic Fleet. 

Dr. Chi-Chang Chao (M) has been 
named Assistant Professor of Aeronautical 
Engineering at Stanford University. Dr. 
Chao has held a temporary faculty ap- 
pointment at Stanford since 1958. 

W. A. Chisholm (M), Assistant Secre- 
tary of the Canadian Aeronautical In- 
stitute, has been assigned the additional 
duties of the Canadian Aeronautical 
Journal. 

Arthur N. Curtiss (M) has been pro- 
moted to General Manager of the West 
Coast Missile and Surface Radar Division 
of Radio Corporation of America, newly 
raised from departmental status. Mr. 


John W. Rane, Jr. (M), has been named Direc- 
tor of Military Relations for the Ryan Aeronau- 
tical Co. He was formerly Director of Engineer- 
ing and Sales, and Assistant Vice-President of 
Bell Aircraft Corp. 
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Curtiss was Manager of the department 
prior to the change. 

R. A. Fuhrman (AF), formerly Manager, 
Dynamic Analysis, Polaris Missile System, 
has been named Manager, Integration, 
Polaris Missile System, Lockheed Missiles 
and Space Division. 

Dr. George Gerard (AF) has been 
promoted to Associate Director of the 
Research Division of New York Univer- 
sity’s College of Engineering. He had 
been Assistant Director of the Division 
since 1953. Dr. Gerard is also a Research 
Professor of Aeronautical Engineering at 
N.Y.U. 

Lt. Col. Robert K. Le Beck, USAF 
(M), has been assigned to duty at Aerojet- 
General Corp. as part of the Air Force’s 
Training-With-Industry program in the 
field of astronautics and space vehicle 
management. Prior to his new assign- 
ment, Col. Le Beck had been stationed at 
the Engine Test Facility at the Arnold 
Engineering Development Center, ARDC, 
at Tullahoma, Tenn. 

Roy A. McKinnon (M) has been ap- 
pointed Project Engineer for the Arcogel 
fuel research and development program 
at Thompson Ramo Wooldridge Inc. 
Mr. McKinnon had been serving as 
Technical Liaison Officer for the program, 

Dr. Parameswar Nilakantan (AF), 
formerly with the Ministry of Defence, 
Government of India, has recently been 
named Director, National Aeronautical 
Research Laboratory of the Council of 
Scientific and Industrial Research in 
New Delhi, India. 

Dr. Ming L. Pei (M) has been retained 
as a consultant by David Ehrenpries, 
Consulting Engineers. Dr. Pei is Asso- 
ciate Professor of Civil Engineering at the 
City College of New York. 

Dr. K. N. Satyendra (M) has been 
appointed Director of Research for the 
Electronic Systems and Equipment De- 
partment of Nortronics Division of 
Northrop Corp. Prior to his new ap- 
pointment, Dr. Satyendra was with the 
Defense Products Group of Westinghouse 
Electric Corp. 

Dr. Yechiel Shulman (M) has been 
appointed Assistant Professor of Mechani- 
cal Engineering at the Technological 
Institute, Northwestern University. He 
was formerly a Senior Research Engineer 
at the Aeroelastic and Structures Re- 
search Laboratory, Department of Aero- 
nautics and Astronautics, M.I.T. 

Dr. Ernst A. Steinhoff (AF), formerly 
Deputy Technical Director in charge of 
Defense Products for the Aerophysics 
Development Corp., has been appointed 
Director of the newly formed Missile 
Department of Crosley Division, Avco 
Corp. From 1939 through 1945, Dr. 
Steinhoff was Technical Director for 
flight mechanics, ballistics, guidance and 
control, and electronics at the German 
Rocket Research Center at Peenemiinde. 

Harvey C. Tafe (AF), formerly Assist- 
ant to the Vice-President—Military 
Relations for Convair Division of General 
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Brig. Gen. Hollingsworth Franklin Gregory, 
USAF (Ret.) (AF), Vice-President and Assistant to 


the President of Midwestern Instruments, Inc., 
has been appointed to the Board of Directors. 


Dynamics Corp., has been named Director 
of Foreign Sales-Military at Convair. 

David C. Weiss (M) has been named 
to the Research Staff of General Atomic, 
a Division of General Dynamics Corp. 
Mr. Weiss was formerly on the staff of 
the Engineering Research Institute of the 
University of Michigan. 

Carl J. Wenzinger (AF) now is Execu- 
tive Engineer, Advance Planning, Cook 
Research Laboratories Division, Cook 
Electric Co. He formerly was Principal 
Engineer and Head, Aeronautical Section, 
Sverdrup & Parcel Engineering Co. 


Necrology 


William L. Alford 


The Institute has received news of the 
death of William L. Alford (M), an NASA 
engineer and pilot on loan to the British 
Ministry of Supply. Mr. Alford, 38, was 
killed on October 12 on a test flight of a 
Blackburn NA-39 near Southampton, 
England. 

Mr. Alford served with the U.S. Navy 
as a pilot from 1942 to 1946. He was 
graduated from Wayne University with a 
B.S. in aeronautical engineering in 1949 
and had been with NACA (now NASA) 
since graduation. 


Sir Henry Tizard 


Sir Henry Tizard (HF), 74, who was 
largely responsible for the development of 
Britain’s air defenses in World War II, 
especially the use of radar, died October 
9 in Farnham, England. 

Sir Henry pressed for the development 
of the jet engine and contributed to the 
development of the atom bomb. His ap- 
pointment in 1946 to the chairmanships of 
the Advisory Council on Scientific Policy 
and the Defence Research Policy Com- 
mittee made him one of Britain’s most 
influential scientists. 
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MARS VEHICLE. Drawing, based on Boeing study, of space 
vehicle designed for launching from orbiting a Fir for recon- 
naissance flight to Mars and return. Lunar, orbital and interplane- 
tary system studies, and expanding programs such as the advanced 
Minuteman solid-propellant ICBM, are typical of challenging, long- 
range assignments Boeing offers electronic-electrical engineers. 


DARK TUNNEL.View in 100-foot dark tunnel, part of extensive 
Boeing infrared research and development facilities. Boeing investi- 
gations include use of infrared, visible and ultra-violet techniques 
for use in communication, navigation, detection and guidance at 
altitudes above tropopause. IR systems, inertial navigation, electrical 
power systems for satellites, shockwave radiation and refraction and 
irdome heating are other areas of assignments open at Boeing. 


SEATTLE area, boating capital of U.S., offers world-famous recre- 
ational facilities. Fresh and salt water boating and fishing are only 
one hour from dramatic snow-capped mountains renowned for six- 
months-a-year skiing. Mild year-round climate. Excellent schools 
and universities, cultural activities, modern housing and shopping 
centers. Wonderful Western living for the whole family! 


ANTENNA PATTERN RANGE, with movable towers 
capable of handling models up to 1000 pounds. Boeing 
has openings in ECM antenna development, and in gas, 
solid and liquid dielectric research, as well as large- 
aperture antennas for ASMs, orbital vehicles and air- 
borne warning systems. Other openings are available 
in instrumentation, missile guidance and control. 


ELECTRONIC-ELECTRICAL ENGINEERS 


Write today for details of challenging, 
long-range positions available to you 
right now at Boeing. You’ll find at 
Boeing a dynamic professional 
environment that’s conducive to 
rapid advancement and deeply 
rewarding achievement. 


Mr. Stanley M. Little, 
Boeing Airplane Company, 
P.O. Box 3822 - AEE, Seattle 24, Wash. 


Send me details of electronic-electrical positions, and the 
booklet, ‘Environment for Dynamic Career Growth.” 


Field of interest. . 


BOEING 


Seattle - Wichita + Cape Canaveral 
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ias News 


Corporate Member News 


@ Aerojet-General Corp. has named 
Richard W. Powell as Manager of its 
Avionics Division. 

e American Airlines, Inc., has established 
a Technical Services division within the 
Operations Department, to be headed by 
F. C. Wiser as Vice-President. Consoli- 
dated within the new branch are the 
Jet Maintenance and Engineering Center 
at Tulsa, and the Purchasing and Stores 
Department. 

e American Bosch Arma Corp. has 
appointed Stanley L. Haines Site Manager 
of the Arma Division Cape Canaveral 
Field Operation. This facility at the 
Air Force Missile Test Center is respon- 
sible for flight testing of its all-inertial 
guidance system for Air Force Atlas 
ICBM’s. 

e Avien, Inc., has announced the forma- 
tion of a new Department of Undersea 
Technology for the development of 
instrumentation and propulsion systems 
for undersea applications. Headquarters 
for the department will be at a newly 
established advanced study and research 
center at Farmingdale, Long Island, N.Y. 
Bell Aircraft Corp. ... Harvey Gaylord 
has been named President; he will also con- 
tinue as President of Bell Helicopter 
Corp., a wholly owned subsidiary. Les- 
ton Faneuf has been President of Bell 
since the death of Lawrence D. Bell in 
1956. 

e Bendix Aviation Corp., Research Lab- 
oratories Division, has appointed Dr. 
George K. Hess, Jr., staff assistant to 
C. M. Edwards, Associate Director, 
Technical. Dr. Hess was formerly on 
the staff of the Los Alamos Scientific 
Laboratory. 

®@ Chicago Aerial Industries, Inc., broke 
ground September 11 for new 170,000- 
sq.ft. manufacturing facilities on a 50- 
acre site in Barrington, Ill. Completion 
of the new structure is set for late summer, 
1960. 

@ Douglas Aircraft Company, Inc., has 
combined the engineering departments 
of its Santa Monica and Long Beach 
divisions into a single organization to be 
known as Transport Aircraft Engineering. 
The combined organization, to have its 
headquarters at Santa Monica, will be 
under the general office direction of E. F 
Burton, Vice-President of Transport Air- 
craft Systems. 

e@ The Garrett Corp. has established a 
subsidiary company, Garret Interna- 
tional, in Geneva, Switzerland. The 
new subsidiary will be under the manage- 
ment of Bryan S. Clark, Director of 
Foreign Operations—Europe. 

e@ General Dynamics Corp.... Convair 
Division has appointed Kenneth M. 
Smith Director of Military Relations. 
Mr. Smith is succeeded by Lawrence E. 
Spear as Manager of Long Range Planning 
at Convair-Pomona. 

e@ General Electric Co. has established a 
new organization, Rocket Engine Section, 
in Evendale, Ohio, responsible for the 
manufacture of solid rocket cases. Man- 
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ager for the new operation is R. H. 
Wettach. 


@ Lear, Inc., using a signal from Vanguard 
III in orbit, dedicated a new facility for 
its Instrument Division in Grand Rapids, 
Mich. 


e@ Lockheed Aircraft Corporation . . . Cali- 
fornia Division announced creation of 
the position of chief scientist and named 
Dr. Lewis Larmore to fill the new post. 
In addition to heading scientific research 
activities, Dr. Larmore will direct plans 
for the Division’s new research center. 


e The Marquardt Corp. announced the 
establishment of the Nuclear Systems 
Division whose functions will be the 
development and manufacture of nuclear 
propulsion systems and other nuclear 
products. Alan R. Gruber, who has 
been Chief Engineer on Project Pluto, 
has been appointed Director of the new 
division. 


e The Martin Co.... Denver has ap- 
pointed Dr. Hugh L. Cox as Lead Engi- 
neer on Advanced Classified Projects. 


e North American Aviation, Inc.... 
Rocketdyne Division has named T. F. 
Dixon Director of Engineering in a major 
expansion of the technical organization 
following integration into the Division 
of the solid propulsion activities of the 
former Astrodyne, Inc. Rocketdyne also 
named P. R. Vogt Chief Engineer of 


Liquid Propellant Engines, and J. F. ° 


Tormey Chief Engineer, Solid Propulsion, 
in the newly established Solid Propulsion 
Operations, of which Thomas E. Myers 
has been named Manager. 


ias News 


@ Northrop Corp. .. . Norair Division’s As. 
tro Systems and Research Laboratory 
has appointed Dr. Elliot T. Benedikt 
Head of the Astro Science Laboratory for 
Astrodynamics and Theoretical Physics, 
and Dr. Robert G. Lindberg Head of 
the Astro Science Laboratory for Bio. 
Astronautics. 

e@ Pan American World Airways, Inc., 
has elected Hubert A. Schneider Vice. 
President and General Counsel, as well 
as a Director, to succeed Henry J. 
Friendly. Mr. Schneider has been gq 
partner in the law firm of Whiteford, 
Hart, Carmody, and Wilson since 1940. 

e Republic Aviation Corp. has appointed 
Capt. Norman L. Barr, USN (Ret), 
as Chief of Space Environment and Life 
Sciences Research. Prior to his appoint- 
ment, Captain Barr had been on active 
duty with the Navy as Director of 
Aviation and Space Medicine Research, 
e Simmonds Aerocessories, Inc., has 
announced three new appointments: Eu. 
gene G. Caputo has been named Manager 
of the East Coast Regional Office, Baird 
W. Hodgkinson Staff Assistant of the 
Contracts and Service Division, and 
Alex Hossack Chief Engineer of the 
Product Engineering Division. 

e R. Dixon Speas Associates has moved 
to new quarters in Manhasset, Long 
Island, N.Y. 

e@ Sperry Gyroscope Co. has created two 
new executive positions for development 
and appraisal of strategic planning opera- 
tions. Appointed to the positions are 
Arthur A. Hauser, Jr., as Director of 
Technical Planning and John J. Ruther- 
ford as Director of Long-Range Planning. 
e Thompson Ramo Wooldridge Inc.... 
Tapco Group held groundbreaking cere- 
monies on September 16 for a new plant 
for the Tapco Group West Coast Works 
in Anaheim, Calif. 


IAS Sections 


Columbus Section 


Talks by Aviation Psychologist 
and Physical Scientist 


“The Psychological Aspects of High- 
Altitude Flight’? was the subject of a dis- 
cussion by Robert Carter on September 30 
in one of a series of technical symposia to 
be held by the Columbus Section. Mr. 
Carter is an Aviation Psychologist with 
the Human Factors Group at North 
American Aviation, Inc. 

On September 15 before a joint dinner 
meeting of the IAS and the American 
Rocket Society, Clem C. Weissman gave 
a talk on “Weapon System Concepts.’’ 
Mr. Weissman is Physical Science Ad- 
ministrator, Development Planning 
Group, Office of the Deputy Chief of Na- 
val Operations for Development. 

New IAS Section Officers for the coming 
year are R. W. Anderson, Chairman; 
E. L. Stoops, Vice-Chairman; J. P. 
Loomis, Secretary; and M. Solomon, 
Treasurer. James P. Loomis, Secretary 
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Great Salt Lake Section 
1960 Officers and Advisory Board 


Section officers for the coming year are 
Chairman, Jean Mayers; Vice-Chairman, 
Walter Sayner; 2nd Vice-Chairman, Col. 
Victor L. Anderson; Secretary, Prof. Karl 
L. Koerner; and Treasurer, Paul Dnis- 
tran. 

Members of the Advisory Board are 
Prof. Ralph D. Baker, Prof. John N. Can- 
non, John Higginson, Major Gen. Ken- 
neth B. Hobson, Col. Leigh H. Hunt, 
USAF (Ret.), Richard G. Laucher, Roy 
Marquardt, O. B. Randell, and Prof. 
Lowell P. Summers. 


Karu L. KOERNER, Secretary 
Hagerstown Section 
Ground Effect Machines 


Dr. George B. Matthews and It. 
Comdr. A. J. Van Tuyl, USMC, presented 


(Continued on page 106) 
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WITH GENERAL MOTORS! 


NEW YORK TO PARIS IN JUST 
OVER 6 HOURS—THE MIGHTY NEW 
707 ‘‘320°’ DEPENDS ON HARRISON 
FOR RELIABLE OIL COOLING! 


Meet a great heat leveller! It’s Harrison’s new oil 
temperature regulator, engineered expressly to perform 
three major cooling jobs on the magnificent new Boeing 
Intercontinental jet airliner. Cooling the engine oil . . . 
cooling the oil in the turbo compressor . . . cooling the oil 

in the constant speed drive—this is the three-in-one 
temperature control service that Harrison handles! 
What’s more, this new heat exchanger incorporates, as 
an integral part of the design, a special protective feature 
which effectively guards against damage from ice balls and 
other critical weather hazards. Harrison’s long experience 
and research in the heat-transfer field assure complete 
reliability . . . peak temperature-control efficiency 

under the most severe operating conditions. If you have 
a cooling problem, look to Harrison for the answer. 


GM PRODUCT RELIABILITY... 
THE KEY TO GREATER VALUE! 


EM PE 


IARRISON 


AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 
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World-wide live TV, with no . 


cable or radio relay costs, : 
can develop from outer-space ov 
research by government “ 
0) 
and industry tit 
th 
Among the peaceful applications pe 
for scientific break-throughs being a 
made in the study of outer space 
is a communications satellite. Tt 
Using inflated plastic satellites, " 
boosted toward orbit by the Air . 
Force Thor rocket, a global TV Sc 
network could be established. TV th 
signals would bounce to satellite SC 
and back to your station, giving - 
you a front-row seat at events ; 
anywhere in the world. Cost should ‘. 
be a fraction of coaxial cables and a 
microwave relays now used. 
Practicality of Thor for this n 
purpose is based on its demonstrated 8 
reliability. With Douglas responsible 


for airframe fabrication and 
assembly and test of the entire 
system, Thor has helped launch 84% 
of all payload weight put into space 
by the U. S.; is the key booster 

in the Air Force “Discoverer” 
firings; launched the first nose 
cone recovered at ICBM range. 


Thor is another product of the 
imagination, experience and skills 
which Douglas has gained in nearly 
20 years of missile development. 


1 
Foil-covered satellite, folded like a pocket 
raincoat, would balloon out in orbit as 1 
an inexpensive TV relay station 


Builders of the 
DC-8 Jetliner 


MISSILE AND SPACE SYSTEMS « MILITARY 
AIRCRAFT TRANSPORT AIRCRAFT 
AIRCOMB © GROUND SUPPORT EQUIPMENT 
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Engineering and Scientific Briefs from Correspondents Around the Globe 


Magnesium Substitute Sought 
for Use in Titanium Production 


@ An item noted in a bulletin of the 
U.S.S.R. Academy of Sciences states 
that Soviet metallurgists have turned 
over to chemists the problem of obtain- 
ing metallic sodium from hard rock salt 
for use as a substitute for magnesium in 
titanium production. It is mentioned 
that the need for titanium will increase, 
particularly in connection with the 
growth of high-speed aviation. 


Three U.S.S.R. Scientists 
Intrigued by Antigravity 


@In a paper appearing last year in a 
Soviet experimental physics journal, 
three Soviet scientists give serious but 
somewhat skeptical attention to the 
subject of antigravity. Y. A. Aleksan- 
drov, V. N. Andreev, and I. I. Bondar- 
enko, writing on “Relativity and Gravi- 
tation on the Question of Anti-Gravity,” 
state that the discovery of such heavy 
antiparticles as antiprotons and anti- 
neutrons has made the subject of anti- 
gravity intriguing to them—particularly 
since these antiparticles have not been 
found, as yet, in the Milky Way or the 
stellar systems. 

They point out that a possible gravi- 
tational repulsion between matter and 
antimatter could be the mechanism be- 
hind galactic expansions, as interpreted 
from the red shifts in spectral lines of the 
galactic systems. This possibility leads 
the three Soviet scientists to considera- 
tion of the degree to which the assump- 
tion of antigravity is in agreement with 
present physical theories and observed 
facts. 

In the first place, they say, experi- 
ments on the deflection of positrons and 
antiprotons in the magnetic field show 
that the inertial mass of the antiparticles 
is positive—that is, if the annihilation 
process is regarded as evidence that the 
electric charge of the positron is positive 
and that of the antiproton is negative. 

Second, they state that, according to 
present concepts, the physical phenom- 
ena in the world of antiparticles should 
be the same as in the world of particles. 
That is to say that an invariance of the 
equations of motion under combined in- 
version should be assumed. The im- 
plications are therefore that the inertial 
masses of particles and antiparticles 


should be of the same sign. Otherwise, 
two antiparticles interacting by gravita- 
tional forces would repel each other 
independently of the sign of the gravi- 
tational masses, in contrast to ordinary 
particles. Symmetry considerations 
necessitate an assumption that the 
gravitational masses of the antiparticles 
are proportional to the inertial mass, as 
in the case of ordinary particles. 

These arguments convince the three 
Soviet investigators that the inertial 
mass of the antiparticles should be posi- 
tive. In this case, the assumption of a 
negative gravitational mass for the 
antiparticles is in obvious contradiction 
to the general theory of relativity—to 
the equivalence principle, in fact. 

In the third place, they reason, addi- 
tional difficulties are encountered when 
assuming a negative gravitational mass 
for antiparticles—especially in relation 
to the existence of particles with integer 
spins. According to quantum-theory 
assumptions, there is no difference be- 
tween particles and antiparticles with 
integer spins, and, within the framework 
of the theory, it can be assumed that 
all such particles have a gravitational 
mass of the same sign. Two possibili- 
ties then present themselves—either the 
gravitational masses of the particles and 
antiparticles with integer spins are 
different from zero, or they are equal to 
zero. 

As the authors of this paper state, it is 
easily shown in the first case that the 
occurrence of mutual conversion of par: 
ticles—of creation and annihilation—in 
the gravitational field postulates a viola- 
tion of the law of conservation of en- 
ergy. Moreover, the second possibility 
contradicts the usual interpretation of 
the experiments on the deflection of light 
in the sun’s gravitational field, and of 
the observed displacement of the spec- 
tral lines of the light from the white 
dwarf stars—the Companion of Sirius, 
for instance—and from other stars as 
well. Hence the idea that particles and 
antiparticles of integer spins can be 
associated with gravitational masses 
with different signs is in disagreement 
with observed angular distributions of 
the photons in the three-photon annihi- 
lation process of the electron and the 
positron. 

All the above considerations, these 
Soviet scientists argue, negate the as- 
sumption of a negative gravitational 
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mass for antiparticles for such an as- 
sumption would require a radical change 
in the physical concepts. It is their con- 
clusion that some basic experiments are 
desirable to further exploration of the 
antigravity question. 


Tito’s Nation Joins Rush 
to Push Synthetic Materials 


@It is evident from a recent report on 
the chemicals industry in Yugoslavia 
that Tito’s nation is in the swing along 
with the rest of the world to push the 
development and production of syn- 
thetic materials. Data on the chemical 
industry in Yugoslavia show that poly- 
vinyl chloride, Bakelite, and galalith 
(casein-formaldehyde) are being pro- 
duced now, and production of polysty- 
rene, Pollapas (urea-formaldehyde), and 
melamine resins is expected to begin 
next year. It is announced that the 
“Jugovinil” plastic products plant near 
Split will produce about 6,000 tons of 
polyvinyl chloride powder in 1959, and 
7,000 tons of emulsion and 1,000 tons of 
suspension-type polyvinyl chloride pow- 
der are planned for 1960 production. 
Also, it is said that the ‘‘Chromos”’ 
chemical plant in Zagreb produces 900 
tons of Bakelite (phenol-formaldehyde) 
annually and will produce approxi- 
mately 500 tons of Pollapas and/or 
melamine resins this year. This plant 
is building a polystyrene shop for a 
yearly capacity of approximately 400 
tons. Finally, the report announces, 
trial production of galalith has begun 
at the ‘‘Galaplastika” plant in Zagreb 
and at the ‘‘Analit’” plastic products 
plant in Osijek. 


“Superior” Computer 
Announced by Soviets 


@ The U.S.S.R. has announced that the 
well-known §S. A. Lebedev and his 
assistants have designed a new universal 
electronic computer that is superior in 
speed to all other similar devices in or 
out of Soviet hierarchy. After testing 
an experimental model, a commission 
headed by Academician M. V. Keldysh 
has recommended serial production. 
The announcement of the latest Soviet 
triumph in computer development states 
that the staffs of several institutions that 
participated in the project have received 
monetary rewards for their efforts. 
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AN EDITORIAL 


Let’s Look at the Record 
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= has been a good deal of talk in recent months 
concerning the functions of technical societies in general 
and the problems of “‘too many meetings,” “‘overlapping 
subjects,” and ‘“‘competition” in particular. You can 
get opinions on such matters from almost anyone you 
talk with—and they vary all the way from here to there, 
depending on the affiliation of the ‘‘questionee.”’ 

A serious effort to get answers to such questions on a 
statistical basis has recently been completed for the 
Guggenheim Foundation—sparked by the personal in- 
terest of Harry Guggenheim. A very comprehensive 
report, based on questionnaires sent to some 70-odd 
companies in the aerospace industries and to all the 
technical societies whose programs include any aspects 
of aerospace technology, will be available shortly. 

Curiously enough, when all the cards are down, the 
overall problem does not appear to be so serious as some 
people originally suspected. It is true that a large num- 
ber of engineering man-hours and a substantial amount 
of dollars are absorbed in attending national meetings of 
technical societies in various parts of the country. Ina 
situation as fluid and fluctuating as that in which aero- 
space scientists and engineers are engaged today, how- 
ever, a majority of those who replied seemed of the opin- 
ion that the interchange of ideas and experiences in 
technical meetings at national levels is worth the cost. 
Even more surprising, the analysis indicates that rela- 
tively little overlapping of speakers or of subject matter 
has occurred at national meeting levels in recent years. 
These matters are treated in the Guggenheim Report. 

There is one aspect of the problem, however, which is 
sometimes overstressed in discussions on this subject— 
i.e., the notion that scientific societies must necessarily 
be in “competition” with one another—for members, 
for prestige, for recognition. As far back as October, 
1946, we stated editorially, “Competition among pro- 
fessional societies leads only to wasteful duplication of 
effort and to confusion among their members. The In- 
stitute will welcome any suggestions from its members 
or from other societies which will promote cooperation 


| 
. 
pick 
° 


A stable membership with a steady growth from 


year to year is the best indication of acceptability of IAS 


programs. This curve is based on figures 
for Graded Membership only. No student members 
are included. 


rather than competition.” To this principle we have 
adhered in the succeeding years. Whenever coopera- 
tive programs have seemed to provide discussions of 
special interest to IAS members, they have been or- 
ganized at both national and local levels. 

In some quarters also there is obviously a feeling that 
a large and rapidly expanding membership is a measure 
of a society’s success. A little reflection will show that 
this is not necessarily so. Much depends on the quality 
of membership desired. Almost anyone with a popular 
subject can play the Numbers Game by relaxing en- 
trance requirements and putting on national member- 
ship “‘drives.’’ If a technical society succeeds in keep- 
ing pace with the professional requirements of its mem- 
bers, however, it will grow naturally and solidly with- 
out resort to solicitation or any other “gimmicks.” 

A stable membership with a steady rate of growth 
from year to year is the prime indication of acceptability 
of a scientific society’s program by professional people. 
We are particularly proud of the situation presented 
graphically in the accompanying chart. Year after 
year, for almost 30 years, the IAS membership curve 
has followed a steadily upward trend. There have been 
no violent ‘‘zigs”’ or ‘‘zags’’—in wartime or in peacetime, 
Sputniks or no Sputniks. At the same time, there has 
been no relaxation of professional standards to build up 
membership. On the contrary, it is the fixed policy of 
our Membership Committee to tighten up on require- 
ments for membership or for changes in grading. This 
is as it should be and will continue. 

It seems to us that the ‘‘need-to-know’”’ of a society’s 
membership is the criterion on which its technical pro- 
grams should be organized. To get up ad hoc programs 
to ‘‘match”’ or “‘outdo”’ those of other groups is a waste 
of time and effort. Each society has an obligation to 
determine the professional needs of its own members, 
then do its best to satisfy those needs. 

As our technology advances, this becomes more and 
more difficult because the range in interest for scientists 
and engineers in the areas of the flight sciences is con- 


stantly broadening. Technical programs must be kept 
flexible and expansible to meet changing needs. This is 
not a new idea. In February, 1953, we said editorially, 
“The ‘composite’ IAS member (if such an animal exists) 
is a physicist, a mathematician, and a chemist; a sub-, 
trans-, and supersonic aerodynamicist; a dealer in all 
kinds of indeterminate structures subject to an un- 
known conglomerate of loads, accelerations, and ther- 
mal stresses. He must be a physiologist and a psy- 
chologist; he dabbles in astronomics and astrophysics; 
and above all he must know the habits of an electron in 
a vacuum tube. The ‘need-to-know’ in so many fields 
has had a profound effect on all IAS programs.” 

This was the reason, of course, for the more recent 
surveys of Professional Interest and Publication Read- 
ership among IAS members. Out of such studies we 
have been striving to establish the trends of interest of 
the membership, and to organize our technical programs 
to meet its requirements in this period of tremendous 
technological expansion. 

Unfortunately, the one area in which technical socie- 
ties are forced.to compete is in seeking financial support 
for some of their operations. For example, most socie- 
ties seek to operate their publications on income derived 
from the sale of advertising. Inevitably, this puts 
them into business competition with the big commercial 
publishing houses—and also, to a certain extent, with 
each other. This diverts time and energy into channels 
apart from the main stream of their primary mission. 
Possibly, some day we can eliminate this problem. 

In the long run, however, such things will more or 
less solve themselves. Any scientific society with a long 
record of solid and continuous growth which provides 
balanced programs to satisfy the professional “‘need-to- 
know”’ of its membership will not lack for support by its 
members or by the industry it serves. It does not 
worry about “‘prestige’” or “‘recognition.” It need not 
be unduly concerned with ‘‘competition.”’ It sets the 
standards against which others measure themselves, the 
patterns which others seek to follow. $.PJ. 
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The packed-bed regenerator is another type of heat exchanger. 


In contrast to recuperator, the conventional type of surface heat exchanger, 
hot and cold fluids are carried allernately through the same channel 
in a cyclic process, and the heat is stored and transferred under unsteady-state conditions. 


This paper presents an introductory analysis of regenerative 
packed-bed heat sinks for airborne electronic equipment cooling. 


Regenerative Heat Sinks 


for Airborne Electronic Equipment 


Alvin R. Saltzman, MIAS, Bruno T. Plizak, Leonard F. Tomko, and James Nycum 


U.S. Naval Air Development Center 


DEVELOPMENT activities per- 
formed at the U.S. Naval Air Development Center 
(NADEVCEN) for cooling airborne electronic equip- 
ment are briefly reviewed in order to orient the reader 
as to the application of the packed-bed type of heat 
sink. 

Recently NADEVCEN has been active in the investi- 
gation of air, as well as the simultaneous heat- and mass- 
transfer (SHMT) methods of cooling. These cooling 
systems are designed as an integral part of the electronic 
equipment package. Into these cooling methods has 
been embodied the concept that savings in equipment 
weight and size could be realized through the multiple 
use of equipment elements. In applying this concept, 
the conventional chassis of the electronic equipment 
was made to function as a heat-exchanger surface, as 
well as a mounting base for equipment components. 
References 1, 2, and 3 give detailed information relative 
to design and performance characteristics. Fig. 1 de- 
picts a typical repackaged radar modulator using air 
cooling and high-temperature electronic components. 
The heat exchanger element of this equipment is an 
integral part of the equipment structure and has dual 
function from the point of view of a heat-transfer as 
well as a structure element. 

The high speeds and altitudes to which advanced 
design aircraft are subjected would seem to preclude 
the use of high-temperature and low-density air. How- 
ever, high-temperature air can be utilized through the 
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R. Mullen, Division Superintendent, Aeronautical Electronic and 
Electrical Laboratory, for their review and constructive criticism 
of this paper. The assistance of personnel of the NADEVCEN 
Computer Department in obtaining the analytical data is also 
gratefully acknowledged. 
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Symbols 
A = cross-sectional area perpendicular to flow of air 
Aw = wall surface area per unit volume 


= total surface area of bed particles per unit vessel volume 
Cy = specific heat of bed material, heat/[(mass)(temp.)] 
Cp = specific heat of air, heat/({(mass)(temp. )] 


f = void fraction (fraction of vessel volume occupied by air) 
Go = mass flow rate of air per unit cross-sectional area 

Hs = energy added as heat per unit volume 

h = coefficient of heat transfer between bed and air in units of 


heat/ [(time)(area)(temp. )] 
hwg = thermal film coefficient of heat transfer between container 
walls and air in units of heat/[(time)(area)(temp. )] 


s = longitudinal coordinate 
T = temperature of air 
t = time 
p = density of air 
pp = density of bed material 
6 = temperature of bed material 
6% = wall temperature 
= finite distance 
n = finite time 


AIR BLOWER 


AIR INTAKE 


AIR EXHAUST 


Fig. 1. Modulator package configuration. 
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application of the simultaneous heat- and mass-transfer 
type of cooling system. Some of the factors in favor of 
this system are: 

(a) Air is used mainly as a carrier of vapor heat. 
This allows the use of high-temperature air despite the 
fact that its dry-bulb temperature is above the allow- 
able limits of the equipment as a whole. 

(b) Only small quantities of liquid and air are re- 
quired. 

(c) The system has the ability to evaporate the liquid 
(water) at a temperature much below its boiling point. 

(d) The electronic equipment chassis is multifunc- 
tional in that it serves as the mounting base, as well asa 
heat exchanger. 

Fig. 2 shows a SHMT cooling system with a thermal 
insulating barrier for an electronic equipment designed 
to operate in a high-temperature environment. The 
thermal barrier also functions as a mounting structure 
in some SHMT systems.‘ It can function also as a 
vibration isolation device. Note that the equipment 
shown in Fig. 2 may be cooled by air alone, thus mini- 
mizing the quantity of liquid required. 

In particular, the packing element (shown in Figs. 2 
and 3) which normally functions as a heat- and mass- 
transfer device can be used as a heat-storage device 
when the equipment is being flown at a high Mach 
Number and generally under temperature conditions 
where conventional refrigeration systems are inefficient 
for supply of cool air to the electronic equipment. In 
other words, in having the packing reduced to a low 
temperature during a favorable part of the flight mis- 
sion, this same packing can then be used as a sink to ab- 
sorb heat coming from the electronic components during 
the high-speed portion of the mission. 


Fig. 2. Multifunctional electronic equipment packaging. 


Theory of Regeneration of Packed Beds 


In the ordinary heat exchanger, called a surface heat 
exchanger or recuperator by the process industry, the 
two fluids which exchange heat energy are separated by 
a solid wall. The characteristic feature of a packed-bed 
regenerator is that the heat-transfer space is alternately 
occupied by two gases. During the occupancy of that 
space, the warmer gas delivers heat to the packed-bed 
solid matter. The colder gas, during another time in- 
terval, absorbs this heat energy while occupying the 
same volume. Thus the heat can be alternately stored 
and released from the packed-bed solid. 

It was felt that the principle of regeneration used in 
the process industries also had application in cooling of 
airborne electronic equipment flown in high-speed air- 
craft. It was reasoned that during a flight mission, a 
relatively long period of time would be at subsonic 
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Fig. 3. Regenerative packed bed for eiectronic equipment cooling. 


speeds. During the low-speed period of the mission, 
there is cool air available to lower the temperature of 
the packing. Once having lowered its temperature, this 
same packing would be used to absorb heat from elec- 
tronic components when the aircraft was flying at super- 
sonic speeds and little, if any, air was available for cool- 
ing the electronic equipment. In this condition, the 
packings would be acting as a heat sink for the electronic 
components. 


The temperatures of the air and packed bed of a re- 
generative heat exchanger depend on space and time. 
In studying the application of regenerative principles 
to the cooling of airborne electronic equipment, NAD- 
EVCEN personnel noted that generally two kinds of 
procedures are used to predict the temperature of gas or 
packed bed with respect to time and position in the 
packed bed. The first procedure is to use empirical 
data to set up simple approximate equations for the 
total heat exchange. The other procedure is the analyt- 
ical solution of the regenerator for an arbitrary initial 

’ temperature distribution. It was recognized that the 
variables were so numerous that an experimental analy- 
sis was not considered practical prior to performing 
analytical studies. Only certain analytical procedures 
are considered in this paper. Some of the main publi- 
cations of analytical solutions are based on the studies of 
Heiligenstaedt, Hausen, Nusselt, and Schumann.5-® 
One of the most important of the analytical solutions is 
attributed to Schumann who solved the complicated 
theoretical heat-transfer rate equations for the simple 
case of an incompressible fluid passing through a bed of 
solid particles. The following equation 


— (07/0Y) = 6 — (00/02) 


describes the heating or cooling of a packed bed with the 
initial conditions 
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T=T, 
= 0; 


by the passage of a fluid entering at a temperature T). 
T and @ are the temperatures of the fluid and packed 
bed, respectively, Y units from the inlet plane at a 
time given by the group Z, where 


Y = (hxp/CG), dimensionless 
h = heat-transfer coefficient, B.t.u./hour ft.3°F. 
X = distance from entrance of bed, ft. 


= fluid density, lb./ft.* 

= fluid heat capacity per unit volume at constant pres- 
sure, B.t.u./ft.3 °F. 

G = fluid flow rate based on a superficial cross-sectional area 
of pack bed, lb./hour ft.? 

= {h{t — (X/v)]}, (1 — Sf), dimensionless 

= time after start of fluid flow, hour 

= fluid flow per superficial cross-sectional area, 
ft.3/ft.2 hour 

Cp = packed-bed heat capacity per unit volume, 

B.t.u./ft.? °F. 
f = void fraction, dimensionless 


Q 
| 


| 


In his analysis, Schumann assumed: 

(a) The particles were so small or had such a high 
thermal diffusivity that any given particle may be con- 
sidered to be at a uniform temperature. 

(b) The resistance to transfer of heat by conduction 
in the solid itself was negligible. 

(c) The rate of heat transfer from the fluid to a solid 
at any point was proportional to the average difference 
in temperature between fluid and solid at any given 
point. 

(d) The change in volume of the fluid and solid due to 
the change in temperature was negligible. 

(e) The thermal constants were independent of tem- 
perature. With the initial temperature of the bed 
equal to zero, he produced the following results: 


(/T) =1 = 
0 


n= 


e— Z"M, (YZ) 
n=l 
(T/T) = 1 ¥"M,(YZ) = 
n=l 


Z"M,(YZ) 
n= 


where M,,( YZ) is the nth derivative, 
[d"Mo( YZ) ]/[d(YZ)"] 
with respect to YZ, and 
Mo(YZ) =1+ YZ + [(YZ)?/2 !] + +... 


Schumann provided numerical solutions in the range Y 
= 0 — 10, Z = 0 — 9'/2 in the form of graphs. 


Development of Equations for Cooling of Packed Beds 


There appears to be little published literature for us- 
ing numerical solutions with a digital computer to de- 
termine the time required to cool the packed bed. In 
the development of the method of finite differences, for 
cooling the packed bed, the annular cylinder containing 
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the bed material is divided into a number of equally 
spaced intervals each of length AS, as shown in Fig. 3. 

An energy balance is made on an elemental volume. 
This total energy includes a term H, for rate of external 
heat addition (by the electronic equipment) to the 
packed bed per unit volume. If no heat is being added 
to the packed bed, as might occur with the electronic 
equipment in a standby position, the heat term H, is 
dropped from Eq. (1). 


H,AdS + pC,(0T/dt)AdS = 
+ (1 — f) p,C,(00/t)AdS (1) 


Since pC, (0T/Ot)AdS is considered negligible compared 
to H,AdS or GoC,(0T/0s)AdS, Eq. (1) becomes 


H,AdS — GoC,(0T/0S)AdS = 
(1 — f) p,C,(00/dt)AdS (2) 
Now it is to be noted that 
(1 — f)p,C,(00/ot)AdS = ha(T — 0)AdS 
and Eq. (2) becomes 


H, — GoC,(OT/O0S) = ha(T — 8) (3) 
To transpose Eq. (3) in terms of finite differences, let 
00/Ot (Om-+1, 6,,, n)/ At; 


Tan. Ta. 2/2 


Now substitution of the finite difference terms into Eq. 
(3) results in 


H, GoC, Fu, n)|/AS 
ha(Tn+(1/2), n — 9m+(1/2), n) (4) 


rearranging terms, 


160 


H, = GC, GoC, __ 
ha haAS haAS 
(Tn+(1/2), » — 9m+(1/2), ») (3) 


By using a modulus M = (G,C,/haAS) and substituting 
into Eq. (5), there results 


(H,/ha) — MT + MT... = 
(Tim+(1/2), 9m+(1/2), ») (6) 


again rearranging terms gives 
Tat, 


mn 


(1/M) [O,n+(1/2), m+(1/2), n + (H,/ha) | (7) 
substituting (1/2), gives 


Tit, = + 2M)] x 
[26n+(1/2),2 + Tn, (2M — 1) + (8) 
where K = 2H,/ha. It is to be noted that for the case 
of no power being dissipated as heat into the packed 
bed, the term K = 2H,/ha is taken out of Eq. (8). A 
finite energy balance is now made on both the air and 
the bed material contained in an elemental volume. 
GC, Tn, GoC,T 
(AS/At) (1 — f) — 
(AS/At) (1 — f) (9) 
Further manipulation gives 
(AS/At) (1 — f) — Im+(1/2), n) (10) 
Now let a modulus N = [AS (1 — f)p,C,]/(GoC,Ad), 
Eq. (10) becomes 


Om+(1/2), — Int(1/2), = 
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Fig. 5(a). Phase Il bed temperature time history. 


Eq. (8) and (11) are now combined. For the case of no 
heat added to the bed, this becomes 


Om+(1/2), = (1/2){ [1 — 2M + 
(2/N)]Tm. + + 2M — (12) 


Eqs. (8) and (12) become the working equations for de- 
termining the temperature of a packing material and 
air with respect to time and position within the packed 
bed. 

It is necessary to select suitable values of lJ and NV 
consistent with the physical configuration under inves- 
tigation. Examination of Eq. (8) for 1J > (1 2) dis- 
closes that a negative effect on 7, ,, is avoided if IJ = 
1. Suitable N values may be estimated if T,,,, is 
eliminated between Eqs. (8) and (12). The value se- 
lected for .V/ fixes AS; the value selected for NV then 
fixes At when AS is fixed. 

For example, when / and NV = 1, then Eqs. (8) and 
(12) become 


fats, n = (1 3) (2 On+(1 2), n + (13) 


Om + (1 2) 24-1 (1 2) +1, n) (14) 


A similar approach is used to cover the condition of 
power dissipated as heat going into the packed bed. 
Eq. (13) becomes 


= (1 3) (20m + (1/2), + K) (15) 


Development of Equations for Heating of Packed Bed 


A discussion now follows on the packed bed of the 
electronic equipment previously cooled to a predeter- 
mined low-temperature value and now acting as an 
absorber of heat from the electronic components (the 
entire equipment being sealed and insulated from a 
high-temperature compartment environment caused 
by high Mach Number flight of the aircraft). 

The interstices between the packings are filled with 
air. The bed and air for the calculations performed are 
initially at a uniform temperature. Heat from the 
electronic components is conducted into the container 
through the walls as indicated in Fig. 3. The container 
wall temperature is specified in terms of a given temper- 
ature-time history. It is also assumed, for any time, that 
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Fig. 5(b). Phase Il bed temperature time history. 


the packing and air temperatures at any axial coordi- 
nate are constant over the cross section and, further, 
that the effects of axial conduction and free convection 
of air are minor and may be neglected. A heat balance 
on the system is 


Kreg — T) = pC, f(dT/dt) + pyC,(1 — f) (d8/dt) 
(16) 


Using the same assumptions specified above, a heat 
balance may be set up for the flow of heat from air to 
bed resulting in the following equation: 


ha (T — 0) = mC, (1 — f) (dé/dt) (17) 
Eq. (16) then becomes 


NwgAw(O0 — T) = pC, f(dT/dt) + ha(T — 6) (18) 


Eqs. (17) and (18) may be conveniently solved by 
means of an analog computer. 


Computer Program 


With the equations derived above, the program was 
divided into three phases specified below: 

(a) In phase I, for a given airflow rate and low air 
temperature occurring during the low-speed phase of the 
flight profile, calculations were made to determine the 
time required to lower the temperature of the packed 
bed to the temperature of the incoming air, with the 
equipment not operating. 

(b) Phase II was essentially the same as phase I with 
the exception that various amounts of power dissipated 
by the electronic package would be transferred into the 
area of the packing. 

(c) In phase III, the entire electronic package was 
considered thermally insulated from the aircraft com- 
partment with no air entering or leaving the equipment. 
All of the heat dissipated by the electronic components 
was being taken by the packings. The entire electronics 
package was viewed as being thermally insulated from 
the high-temperature aircraft environment by means of 
insulating barriers. The packing materials were all 
considered to be spherical with a diameter of 1/8 in. 
The materials were selected to cover a range of proper- 
ties as shown in Table 1. 
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For phase III, the interstices between the packings 
are filled with air. The bed and air for the calculations 
performed are initially at a uniform temperature. 
Heat is introduced into the container wall. This is 
specified in terms of a given temperature-time history. 

The physical configurations of the various packed 
beds are shown in Table 2. (All dimensions are in 
inches.) A report is being prepared at the NADEV- 
CEN covering the configurations specified below and 
environmental conditions. 

The cooling air conditions are as specified in Table 3. 
Two sets of calculations were made, one with an initial 
packed-bed temperature of 86°F. and the other 140°F. 

Eqs. (13) and (14) were used for phase I. A typical 
set of calculations for 1J = N = 1 is shown in Fig. (4). 


Fig. (5) shows curves for phase II with power dissipated | 


as heat into the packed bed. 

Fig. (6) shows typical curves obtained for phase ITI. 
In examination of the data shown in Fig. (6), it should 
be realized that two film coefficients of heat transfer are 
involved in the problem. , There is the film coefficient of 
heat transfer between the concentric cylinder and the 
air designated as h,,A, and between the air and the 
bed material fa. During actual environmental flight 
conditions these may vary, depending upon variables 
such as the cooling design of the electronic equipment, 
the type of aircraft, or its mission. 

Data were obtained to cover a broad range of film 
coefficients. Fig. (6) gives only the extreme ranges of 
film coefficients. 


Discussion of Results 


This paper, as the title indicates, is to be considered 
only as an introductory paper. Much analytical and 
experimental analysis is required before optimum design 
information can be made available. Conclusions of 
only a broad general nature are given at this time. 

The quantity, temperature, and pressure of cooling 
air will vary depending on the nature of the aircraft 
mission carrying the electronic equipment or missiles 
containing electronic equipment. The time required to 
lower the temperature of the packed bed using cool air 
is dependent on these conditions, as well as on the 
quantity and properties of the materials of the packed 
bed, the initial temperature of the bed, and the amount 
of power being dissipated as heat going into the bed 
from the adjacent electronic components. 

Figs. (4) to (6) are representative curves shown only 
for illustrative purposes. The following conclusions are 
based on the analysis of the results obtained: 

(a) All other factors being equal and considering only 
the properties of materials, the time required to obtain 
equilibrium with cool inlet air can be varied from that of 
a few seconds for foam to several hundred seconds for 
steel. 

(b) The properties of the packed-bed material play a 
primary role in determining the time required to reach 
equilibrium regardless of whether the bed is being cooled 
or heated. 

(c) Other variables such as amount of packed-bed 
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Fig. 6. Phase Ill bed temperature time history for two materials. 


material, configuration of bed, fluid flow conditions, 
and amount of power dissipated as heat in the equip- 
ment can considerably affect the interval required to 
lower or raise the temperature of the packed bed to a 
predetermined value. 

From this it can be seen that the design of regenera- 
tive cooling components for airborne electronic equip- 
ment is a complicated engineering problem, requiring 
consideration of all of the variables. Over- or under- 
designing for any given aircraft application could be 
the result of failing to take into consideration all of the 
variables applicable to the problem. 

A knowledge of the flight profile with respect to 
variation of temperature of the aircraft would seem to 
be a primary prerequisite before any design calculations 


( Continued on page 53) 


Table 1. Packing Materials and Properties 


Steel Glass 
Balls Beads Gravel Foam 


Density (lbs. /ft.*) 497 157 165 10 
Specific heat 

(B.t.u./Ibs.°F.) 0.106 0.20 0.65 0.206 
Surface area/unit volume 334 334 334 334 
Voids 0.420 0.420 0.420 0.420 


Table 2. Packed Bed Dimensions 


Column 
Length 


Inside Diameter of Outside Diameter of 
Concentric Cylinder Concentric Cylinder 


to 


on 
DAD 
cron 


Table 3. Air Supply Conditions 


Flow Rate Air Temperature 
(Ibs. /hour) 

781 68 

563 32 

404 —4+ 

266 —40 

175 —63 

108 —63 
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Some Elementary Considerations Concerning 


Fringe of Space Environmental Conditions 


Alex J. Moncrieff-Yeates 


Giannini Controls Corporation 


= and instrumentation for the 
region in which present satellites are traveling is quite 
meager. This is perhaps an indication that the basic 
tenets of aerodynamics, which have been so successfully 
applied in the past, are no longer adequate for this re- 
gion. Considerations of ‘‘Fringe of Space’ phenomena 
quickly lead to the conclusion that a number of well- 
developed branches of physics which have been pre- 
viously unnecessary, and perhaps only vaguely known, 
to the aerodynamicist will become the cornerstones of 
upper-atmosphere travel technology. It is worth 
noting that several of these fields have already, al- 
though independently, reached highly advanced stages 
of development in experimentation and hardware, be- 
sides theoretical understanding. Even preliminary 
investigations indicate that, in the field of instrumen- 
tation, it will be necessary to use the additional dis- 
ciplines of the theory and practice of high-vacuum tech- 
nology, plasma physics, ionic processes, electro-optics, 
electromagnetics, and electrodynamics. 

A “Fringe of Space Measurements’”’ program should 
be aimed at attempting to find answers to the following 
questions, before any instrumentation hardware devel- 
opment program is started: 

(a) What is the environment? 

(b) What are its ambient properties and character- 

istics? 

(c) What is the effect and interaction of the vehicle 
with this ambient environment? 

(d) What kind of measurements need to, and can, 
be made? 

(e) To what kind of instrumentation do these meas- 
urements lead ? 

According to the literature, and assumed for the pres- 
ent discussion, the Fringe of Space is considered to lie 
in the region about 75 miles above the earth’s surface. 
The value of this quantity is expressed in Table 2 in 
other common units, together with the latest published 
values of other basic quantities obtained from rockets, 
as well as the Explorer and Sputnik satellites. The 
terms marked with an asterisk are those which have 
been derived from the considerations taken up in the 
following discussion. 
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Inadequacy of Aeronautical Concepts and Terminology 


While pressure and specific gravity have very real 
and useful meanings up to stratospheric altitudes, their 
worth diminishes when the environment is no longer a 
continuous isotropic medium. It is suggested that in 
the Knudsen region—that is, where the mean free path 
of the gas molecules is comparable to the dimensions 
of the space vehicle and its protuberances—the heuristic 
content of these two quantities is better brought out by 
expressing them in terms of molecular velocity and 
molecular density. 

By the Kinetic Theory of Gases these last two quan- 
tities are related to pressure, temperature, and the total 
kinetic energy of the particles. 

By solving the simple equations relating these quan- 
tities, the molecular density has the value 2.4 X 10” 
molecules/cu.em. For a vehicle traveling at v = 
16,000 m.p.h., this leads to a molecular flux, assuming 
that each molecule had one electronic charge e, of 0.25 
amp./em.”. This vehicle velocity would give rise to a 
frontal momentum pressure of 2.7 kg./m.’, which is 
4,000 times higher than the recorded ambient pressure. 
However, shock-wave considerations must be taken 
into account because the mean free path ) at this frontal 
pressure would be about 10~-‘ meter. The correspond- 
ing energy flux at this vehicular velocity is 19 watts/- 

The previous expressions referred to above for pres- 
sure also give a quick means for testing the self-consist- 
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Just how new and radically different is the environ- 
ment which exists at the “* Fringe of Space’’> The appli- 
cation of electrodynamics to meteor trails and related 
observations leads to the prediction that the upper atmos- 
phere is composed primarily of nitric oxide gas, with 
nitrogen peroxide and ammonia gases in smaller propor- 
tions. 

This paper also assembles probable values for quanti- 
lies which may well become the common parlance of astro- 
nauts and the aerophysics instrument maker in the near 
future. It appears that traditional instruments will have 
to be replaced by those which measure rather different 
quantities. 


ency of experimental data, for it can be shown that 
the kinetic energy of the particles has a root mean 
square velocity given in terms of pressure, mass density, 
temperature, and molecular weight by the following 
expressions: 


Cn = V3P/p = V3RT/oV = V3RT/M 


These expressions may be compared with the velocity of 
sound which involves also the ratio of the gaseous spe- 
cific heats. 


: mass density p pV M 

In the last equation, it is difficult to interpret the 
meaning of y, and perhaps the reader can ascribe a 
value to y (ratio of the specific heats) for the Fringe 
of Space region. Because there is a lack of consistency 
between the measurement of the quantities which 
occur, even in the c,, equation, recent attempts have 
been made whereby c,, may be inferred directly from 
some meaningful measurement.? For this reason, 
the comment under c,, (see Table 2) has been made, and 
the value given is that calculated from using the pub- 
lished pressure and density measurements taken from 
the latest satellites in the above equation; however, 
since their reported values have ranged widely, their 
validity might well be held in doubt. 


The Significance of Temperature 


Temperature is an interesting concept and has many 
of The Maxwell Demon’s elusive characteristics. The 
value which may be ascribed to the temperature of a 
particular environment really depends upon one’s point 
of view. For example, the radiation temperature at the 
Fringe of Space would be very close to 0°K. in one 
direction, or to that of the sun—6,000°K.—in another 
direction. The kinetic temperature, on the other hand, 
has a less realistic meaning, because of the long mean 
free paths between molecular collisions, and probably 
lies somewhere near 273°K. This depends on whether 
Maxwellian statistics still apply, and in the regions 


of the £ ionized layer that is a moot point. The thermo- 
dynamic temperature, defined by entropy as dS = 
dQ/T, implies that temperature is a measure of the 
state of randomness with which the molecules move. 
An observer looking out of a traveling space vehicle 
would see, primarily, a relatively linear and organized 
procession of molecules passing by, especially if his 
own velocity is very high; the molecules would appear 
to have a rather low temperature. As yet another 
alternative, this observer could focus on just one 
random molecule, whereupon he would observe that 
its scalar velocity is large. From this observation he 
might infer that the molecule belongs to an ensemble 
having a considerable temperature, about 5,000°K. 
Perhaps the reader can suggest a choice as to which 
of these four temperatures he might feel should be used 
in calculations; the results can be very interesting, but 
often misleading. 

Any confusion which arises might be removed by 
avoiding the use of temperature altogether and con- 
sidering instead molecular velocity and energy, which 
still have straightforward and explicit meanings. Un- 
fortunately, the use of the terms molecular velocity and 
energy makes life somewhat difficult for the aerody- 
namicist, and difficult for anyone’s analysis when applied 
to the transition regions, at lower altitudes, where vis- 
cosity begins to have some meaning. As will become 
evident, by expressing molecular energy, and the in- 
herent velocity implied thereby in terms of electron 
volts, the powerful subjects of the modern theory of 
solids, energy band structure, and ionization potential 
theory can be brought to bear upon the investigation 
in hand. 


Interpretation of Observed Phenomena 


In examining the nature of the aeropause, consider- 
ation of the available astronomical observations con- 
cerning meteors proves rather interesting. In general, 
the average velocity of meteors is considerably higher 
than that of present-day space vehicles. Nonetheless, 
there have been some meteors observed whose velocity 
lies quite close to the range of interest to us. Even in 
the case of these slow meteors, there is an attendant 
trail present while they traverse the outer region of our 
earth’s mantle and before the meteor has been affected 
by aerodynamic heating. The onset of aerodynamic 
heating, which is so active later in the course of meteors 
through the atmosphere, is particularly evidenced by a 
visible trail. A considerable amount of attention has 
very recently been directed toward the fact that these 
initial meteor trails act as an efficient reflector for 
electromagnetic waves of communication frequencies. 
In a different field, meanwhile, it has been observed 
that radio reception, from the man-made transmitters 
in the artificial earth satellites, was restricted almost 
entirely to a direction lying behind the satellite. While 
the reception in a direction at right angles to the satel- 
lite path was very weak, it was nil from a head-on 
direction. An even more eerie phenomenon arose after 
the transmitters were supposedly exhausted and after 
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Table 1. 


Ionization Dissociation 
Potentials® Potentials’ 
Gas e.v. 


a corresponding period of silence. It again became 
possible to track the satellites by radio transmissions 
received from them as they spiraled to their death—at 
frequencies different from that of the intended trans- 
missions. The theory below further demonstrates that 
both meteors and the man-made satellites produce 
strong ionization in the medium about them at the 
Fringe of Space. 

In seeking a mechanism by which ionization could be 
produced, aerodynamic heating does not seem likely 
for the temperatures required would mean that the 
vehicle would be molten and ablating extensively. 
Besides this, the atmospheric density where the spiral- 
ing commences seems quite inadequate to produce 
sufficient aerodynamic heating in any case. 


Physical Analysis 


Suppose now we examine a head-on collision between 
a molecule of the medium, whatever it may be, and the 
vehicle, with the following assumptions: 

(a) That the velocity of the vehicle is sufficiently 
large that the random motion of the molecules them- 
selves may be neglected for the moment. Let us further 
choose, for convenience, reference axes such that the 
vehicle is at rest and the molecules of the medium are 
moving linearly toward the vehicle. 

(b) That the vehicle is immutable and imponder- 
able—i.e., the vehicle is absolutely unaffected by the 
molecular impacts. 

(c) Let the energy of the approaching molecule be 
expressed in electron volts and velocity, where an 
electron volt is the energy which a charged particle 
will gain in moving between two parallel conductors 
between which a potential of one volt is maintained. 
It can be shown that the potential is given by 


V = 1,840 A-(m/e) - (v?/2n) 


where 


potential in practical volts 

number of charges carried by the ion 
atomic weight of the ion 

electronic charge in Coulombs 


electron mass in kg. 
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M 


9) 


1,840 A m = mass of the molecule 
velocity in meters/sec. 


II 


If we try an atomic weight of 28, which is appropriate 
to a standard atmosphere comprised mostly of nitrogen 
(see Table 2), then it follows that for present vehicle 
velocities (assumed to be 7.3 to 9.1 & 10° km./sec.) the 
energy available for molecular dissociation and/or 
ionization is 7 to 11.8 volts. 

Referring to the abbreviated table of first ionization 
potentials reproduced in Table 1, it follows that this 
energy is quite inadequate to ionize any of the constit- 
uents present in the lower atmosphere, such as nitro- 
gen or oxygen. If ionization is to take place, then the 
above analysis strongly indicates that the medium 
would be one of the nitrogen oxides, and most probably 
NO which has an ionization potential of 9.5 volts. The 
next runners-up would be NO, and NH. It is perhaps 
fortuitous that the weighted average molecular weight 
of an atmosphere composed of these gases would still 
be about 28, so the equations above remain approxi- 
mately correct. The prediction that the upper at- 
mosphere is indeed primarily nitric oxide and not air at 
all is in accord with, rather than at variance with, the 
most recent experimental evidence obtained from the 
IGY satellites. Several points to be found scattered 
throughout published literature are indicated by the 
second part of the table, which brings together (and 
expresses in electron volts) values for dissociation 
energies. The first point is that the upper atmosphere 
is not likely to contain any proportion of ozone, whose 
presence has received the support of many proponents. 
This would seem to follow because just sunlight alone 
has sufficient energy (3 e.v.) to bring about dissociation 
of ozone (1 e.v.) into oxygen, the presence of which has 
just been ruled out. On the other hand, the photon 
energy of even ultraviolet sunlight (about 7 e.v.) is 


Table 2. Fringe of Space Quantities 


Molecular Weight 


ENVIRON MENT 
Altitude *About 25-30, with NO pres- 
120 km. ent having AW = 28 
75 miles (statute) Mean Free Path 
4 X 10° ft. 182-305 cm. 
Pressure 6-10 ft. 
6.8 X 10-4 kg./m.? VEHICLE 


5 X 10> mm. of Hg Velocity 7.3-9.1 X 10° em./- 


6.5 X 10-% atmosphere sec. 

8 X 1077 psia 16-20 K m.p.h. 
25 K fps 

Density * about Mach 25 


Weight 10-7 kg./m.? 
10- gm./cu.cm. 
2-5 X 10-* Ibs./cu.ft. (MW) = 28 
1-3 X 10712 Ibs./cu.in. Cross Section Trans Knudsen 
Molecular *2.4 X 10? molecules/cu.cm. Region 
Electronic 2 X 10’ electrons/cu.cm. Molecular Flux Density 
Temperature (see comment) * about 0.25 amp./cm.? 
Kinetic +197°K. Avogadro’s Number 
—100°F. No = 6 X 10% mols/GMW 
—75°C. Boltzman’s Constant 


Kinetic Energy 
*Q9 volts for molecular wt. 


k= Ei 1.38 X 
10-6 erg/°K. 
Molecular Velocity Gas Constant 


(* 900 ft./sec.) Disagreement between R = kNo = 53.2 ft.lbs./Ib./- 
data 


* Quantities derived in accompanying text. 
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insufficient to give rise to ionization (9.5 e.v.) of the 
nitric oxide medium proposed by the above argument, 
thereby averting what would otherwise be too high an 
electron density under ambient conditions to be con- 
sistent with radio measurements of the ionized layers. 


Interaction With a Hypervelocity Vehicle 


The environment around a traveling vehicle at the 
Fringe of Space begins to look like nothing on earth, for 
the vehicle would not only ionize the ambient environ- 
ment but also dissociate it so that a sheath of free 
atoms, radicals, and ions would be built up as illustrated 
in Fig. 1. 

The distance to which the sheath will extend behind 
the vehicle will depend on the recombination rates of 
these constituents. If any analogy can be made with 
gaseous discharges in partial vacuum, then the size of the 
sheath is likely to be far larger than the dimension of a 
present-day vehicle and may depend only on free radical 
lifetimes and upon the velocity, rather than the size, of 
the vehicle. Both radio astronomy and radar tech- 
niques should be able to supply valuable information on 
this subject. If the sheath is larger than the vehicle, 
then it should provide a reasonable size of radar target. 
The equivalerit antenna dimensions of the sheath should 
be inferable from radio astronomy measurements. 

By the same token that the sheath would be a good 
reflector for radar waves, so also would it prevent the 
reception of vehicle transmissions in the forward or side 
directions. At slightly lower altitudes, where the 
molecular densities are larger and consequently the 
ionic concentration produced by the vehicle would be 
larger, it seems quite likely that the sheath proposed 
would become a plasma, which is known to possess the 
inherent ability to generate radio oscillations. In the 
laboratory these oscillations are, typically, in the 50- 
megacycle region, which is the order of the frequency 
of the “‘spook”’ radiations referred to earlier. 


A New Attack 


It now becomes evident that other phenomena of vital 
interest to flight measurements and external instru- 


mentation may occur long before thermodynamic heat- 
ing becomes prevalent. To study these phenomena re- 
quires a new and different type of simulator from any 
now known—e.g., wind tunnels, shock tubes, or blow- 
down tunnels. Present-day wind tunnels are unable 
to simulate the high velocity of the vehicle, while hot- 
shot or shock tubes, by their very nature, are unsuitable 
for the study of ionization induced by the vehicle, al- 
though they are extremely useful for thermodynamic 
heating effects, for the study of which they have pri- 
marily been designed. With regard to the published 
literature, it would appear that to date little or no 
thought has been given by anyone to facilities for in- 
vestigations along the directions indicated in these 
notes. Under the author’s direction, a scheme has been 
developed for a new type of tool—dubbed the electro- 
molecular instrument space simulator (EMISS). This 
is under study and analysis by the Giannini staff as a 
means of providing a special test facility for space age 
instrumentation. 


Conclusion 


The more that is found out about travel at the Fringe 
of Space region, the more apparent it becomes that 
concepts like air speed, pressure, and density will not 
be amenable to measurement by anything resembling 
presently known transducers, and will have rather 
different meanings. If, for example, the vehicle is 
enveloped by an ionized sheath, pressure will depend 
upon the voltage to which the pressure sensor body, 
and indeed the vehicle as a whole, is charged. Ambient 
conditions, when the mean free path is very long, are 
likely to lie beyond the reach of mechanical probes or 
booms—the outermost edge of the ionized sheath in- 
fluence may be tens of meters away. We reach the 
conclusion that much serious thought is needed con- 
cerning the most useful quantities to measure and how 
this shall be accomplished. 

It is hoped that the thoughts presented here will 
further arouse the interest of personnel throughout the 
aerospace industry and direct it toward the new phe- 
nomena and environment of upper-atmosphere flight 
and re-entry instrumentation. 
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Theories relating precipitation and cloud to vertical motion in the atmosphere are discussed briefly, 
and vertical profiles of precipitation rate and precipitation and cloud water contents are presented as models of 


widespread precipitation. 


Observed average profiles of radar reflectivity in New England thunderstorms 
are also presented and related to their water contents. 


The derived quantities have application 


to the numerous applied problems in aeronautics and radar detection in which general estimates 


of the precipitation parameters are required. 


Model Precipitation Distributions 


Edwin Kessler, Ill, and David Atlas 
Air Force Cambridge Research Center, ARDC 


4 AN EARLIER PAPER! the authors 
presented model atmospheres, updraft distributions, 
and the accompanying vertical distributions of precipi- 
tation water content for cases of widespread precipita- 
tion. Distributions of radar reflectivity and particle 
sizes were also discussed. These distributions find 
application in such problems as jet-engine water and ice 
ingestion, aircraft and radome erosion by precipitation 
elements, and masking of radar targets by precipitation 
clutter. 

The present paper gives revised distributions of in- 
terest based on a generalized theory of the relationships 
between air motions and precipitation. The revised 
curves of water content differ from those previously 
presented by a maximum factor of about two. The 
present paper also gives computed vertical distributions 
of cloud water accompanying various rainfall intensities 
and new data on vertical distributions of reflectivity 
and water content in thunderstorms. 


Models for Widespread Precipitation 


In the previous work! the precipitation rate R at 
height Z was equated to the vertically integrated con- 
densation rate in rising air above as given by a relation 
of the form 


-f wGdz (1) 


Here w is the updraft and G is a generation term, a func- 
tion of temperature and pressure, expressing the con- 
densation in saturated air per unit vertical distance of 
air travel. The vertical distribution of condensed 
water content M was determined from that of R 
through the equation 


R= -M(V + w) (2) 


where V < 0 is the assumed fall speed of J/ relative to 
the air. 

Of course, the accuracy of the /’s computed from 
Eq. (2) is related to the simplifying assumptions in- 
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herent in this procedure. These include the use of 
Eq. (1), the neglect of cloud physics processes, and the 
equality of fall speed of all the rain or snow particles 
which comprise 17. Cloud physics processes have been 
treated in a recent paper by Wexler and Atlas® where it 
is shown that the interactions among the particle sizes 
characteristic of real snow or rain samples have little 
effect on the steady vertical distribution of precipitation 
content of the air during widespread precipitation. 

With regard to the use of Eq. (1), Kessler’ has 
recently studied equations of continuity for water sub- 
stance. It can be readily shown that Eq. (1) is most 
valid when | V| >> |. The relation 


(V + w)(OM/0Z) + M(0V/0Z) = wG (3) 


gives the steady M-distribution in the vertical in terms 
of the vertical advection of M, vertical divergence due 
to changes of the fall speed of M, and the condensation 
rate. Since the horizontal advection terms are omitted, 
the equation applies to the central regions of uniform 
precipitation. When |V| >> |w|, the terms w(0M/0Z) 
in Eq. (8) and wM in Eq. (2) may be omitted. Eq. (1) 
then follows from substitution of the differentiated 
form of Eq. (2) into the simplified form of Eq. (38). 
Thus the results of the previous work where Eq. (1) is 
used are most consistent in the rain models with small 
updraft speeds, for in this case |V| >> |w|. In the 
heavy snow models of the previous paper, updrafts are 
almost as large as the fall speeds of precipitation. In 
such cases, the determination of M through Egs. (1) 
and (2) leads to overestimates at high levels and under- 
estimates at low levels, as explained in detail in refer- 
ence 5. Although it can be argued with some justifica- 
tion that the results are only roughly representative of 
atmospheric conditions anyway, the /-distributions 
computed from the more general Eq. (3) are of interest. 
Finite difference computations using Eq. (8) have 
employed the distributions of temperature and gener- 
ation function shown in Table 1 and used in the previous 
work and the condition M = 0 as the upper boundary 
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value. A parabolic distribution of vertical velocity 
with respect to geometric height has been used here 
rather than the previous reference to pressure height. 

In using Eq. (3) it is assumed as before that all the 
particles which comprise M at a given point fall at the 
same speed V relative to the air. At temperatures 
below freezing, the snow is assumed to fall at the speeds 
given in Table 2. The fall speeds in Table 2 correspond 
approximately to those of single crystals at the lower 
temperatures and to aggregate wet snowflakes at 
temperatures near melting. 

Fall speeds in the liquid phase have been equated to 
those of the drops of median volume diameter, as ob- 
served in water distributions of equal 1. The median 
volume diameter divides the distribution of sizes which 
occurs in nature into two portions of equal water con- 
tent. Combinations of relations found by Marshall 
and Palmer® and Spilhaus’ give 


Table 2. Assumed Variation of Terminal Fall Velocity of 
Snow Crystals and Flakes With Temperature 


Temp. Range Fall Velocity V 
Ce.) (cm./sec. 
less than —8 — 50 
—8tod — 50 to — 100 (linear relation) 
Oto +2 — 100 to — 140 (linear relation) 
V = —5.3M" (4) 


where M is in grams/cubic meter, and V is in meters/ 
sec. 

Figs. 1 through 4 show the surface precipitation rate 
and vertical distribution of water substance in the 
three situations tabulated in Table 1, and the vertical 
distribution of precipitation rate for Case I. The 
precipitation rates are given by Eq. (2) and can there- 
fore be derived for Cases II and III by multiplying each 
M value indicated by the curves by their corresponding 
values of V + w. The nonlinear relations evident in 
these figures are discussed in reference 5. As noted 
above, the results apply to the interior of widespread 
precipitation areas. Comparison of the present work 
with that given previously! shows differences of as 
much as a factor of two at particular points of profiles 
associated with equivalent updraft speeds or surface 
precipitation rates. Vertical profiles of the radar re- 
flectivity factor Z, not reproduced here, differ from 
those given in reference 1 in the same sense that 
corresponding M-curves of the two studies differ from 
each other. The formulation of quantitative relations 
for Z against height is subject to numerous uncertain- 
ties regarding the applicability aloft of empirical rela- 
tions obtained at the ground. It is recommended that 
for a rough indication the reader use the curves of the 
previous work multiplied by the ratios of the M-curves 
for equivalent surface precipitation rates. 

The frequency of occurrence of the distributions of 
Figs. 1 to 4 can be estimated from known frequencies of 
the associated surface precipitation rates? and tem- 
perature. The association of M’s and R’s aloft with 
surface R’s in particular cases is most certain in the 
low levels. The J/’s and R’s aloft depend mainly on 
the distribution of vertical air velocities which in par- 


Table 1. Distributions of Vertical Velocity, Temperature, and Generating Function 
Approx. Relative Case ——Case II*——— Case 
Ht Pressure Updraft G G 
(Km.) (Mb.) w (gm./m.°) (gm./m.*) (gm./m.*) 
0 1,018 0 18 25.8 8 21.2 0 16.8 
1 900 36 14 22.5 2 17.3 —7 12.3 
2 795 64 9 19.2 —4 13.3 —6 12.0 
3 700 84 5 16.0 —10 10.0 —4 12.6 
4 615 96 0 3.7 —-15 4.3 -9 9.7 
5 540 100 -—8 9.6 —25 4.1 —17 6.4 
6 470 96 —16 6.4 —35 1.5 —26 3.9 
ff 410 84 —25 4.2 —43 0.8 —35 Lg 
8 355 64 —34 1.9 —50 0.4 43 0.8 
9 310 36 —41 | —58 0.2 —50 0.4 
10 265 0 —50 0.4 —60 0.2 —53 0.3 
* Case I Summer rain in temperate latitudes. 
Case II: Rains over oceans at high latitudes; spring and fall rains and orographic rains of temperate climes. 


Case III: Snowstorm of temperate latitudes. 
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MASS CONCENTRATION - 
Fig. 1. Steady-state precipitation content of the air as a function of 
updraft and height in a semitropical atmosphere, Case |. The decrease of 
M below 5 km. is due to the divergence of the flux of falling particles which 


accomp the melting process and resultant increase of particle falling 
speeds. 
0 2 Oi 
| 
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Fig. 2. Steady-state vertical precipitation content profiles as functions 
of updraft and height for the case of a cool atmosphere with moist adia- 
batic lapse rate, Case Il. 
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Fig. 3. Steady-state precipitation content profiles for various surface 
snowfall rates in the case of a winter storm., The maxima occur above layers 
in which the particles increase their fall speed during descent. 
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Fig. 4. Vertical distribution of steady-state precipitation rates in Case 
|. These curves are derived from those of Fig. 1 by multiplying the latter by 
corresponding values of V + w inferred from Tables 1 and 2. 
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Fig. 5. Steady-state cloud water contents for a case similar to Case | 
for surface rain intensities of 2, 5, 10, and 20 mm./hour (after Wexler 
and Atlas*). 
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Fig. 6. Steady-state cloud water contents for a situation similar to Case 
Il, for surface rain intensities of 2,5, and 20 mm./hour (after Wexler and 
Atlas*). Curves are cut off at the melting level. From there upward, the 
liquid water content varies in a manner similar to that shown in Fig. 5. 
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ticular cases may depart radically from that assumed 
in these computations. 


Cloud Water Content 


The preceding computations do not consider cloud 
water. In nature, condensation in rising air is mani- 
fested first by numerous cloud droplets which have no 
appreciable fall speed relative to the air. Growth of 
particles to precipitation size at temperatures above 
freezing occurs by a combination of aggregation of cloud 
particles and growth of individual particles by con- 
densation. At temperatures below freezing, important 
growth occurs by deposition on ice crystals of water 
evaporated from the adjacent liquid drops which have a 
higher saturation vapor pressure than ice at the same 
temperature. In steady precipitation, the amount of 
cloud water depends on the speed of the condensation 
process which tends to increase cloud, and the collection 
of cloud by water drops or snowflakes as well as by 
evaporation of supercooled water droplets in the 
presence of snow. Since increased condensation is 
associated with increased precipitation and the asso- 
ciated factors tending to limit cloud, the amount of 
cloud water increases only slowly with precipitation 
rate. The balance of processes has been studied quan- 
titatively by Wexler and Atlas* who consider the 
interactions among distributions of particle sizes 
similar to observed distributions. Their results for 
cases similar to Cases I and II above are shown in 
Figs. 5 and 6. The discontinuities in the curves of Fig. 
5 occur because computations were made at 2° inter- 
vals; more refined computations would somewhat 
round the corners. The large vertical changes in the 
vicinity of the melting level reflect the widely varying 
efficiency of the cloud collection processes associated 
with rain, wet snow, and dry snow discussed in refer- 
ence 8. It is seen that near and below the melting 
level, cloud water contents are an appreciable addition 
to the precipitation content, especially in light rain. 
For 2 mm./hour surface rainfall in Case I, the rain 
water content just below the melting level is less than 
0.1 gm./m.%, while the cloud water, according to Fig. 5, 
amounts to nearly 0.2 gm./m.%. Both actual observa- 
tions and the Wexler-Atlas computations show a rapid 
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Fig. 7. Concentration of precipitation in the cores of mildly reflective, 
average, and strongly reflective New England thunderstorms of the summer 
of 1957. (Figures on the curves refer to per cent of the thunderstorms 
whose water content profiles exceed those shown.) 


decrease of cloud water with height above the melting 
level and unimportant amounts of cloud water in almost 
all snowstorms. 


Thunderstorms and Showers 


The preceding work refers to widespread steady pre- 
cipitation. The locally transient conditions character- 
istic of thunderstorms and showers are influenced by 
cloud physics processes and by horizontal and vertical 
gradients and transports which are difficult to treat 
analytically or to observe accurately. R. J. Donald- 
son,* however, has recently correlated observations of 
vertical radar reflectivity profiles in the cores of summer 
thunderstorms and showers in New England with 
reports of cooperative ground observers. He finds that 
the taller and more reflective storms, as observed by 
radar, are usually the more severe in their manifesta- 
tions at the ground and have higher hail frequencies. 
Donaldson’s observations are divided into four groups 
by the three water content profiles shown in Fig. 7. 
Occasional, very intense storms are associated with 
values about an order of magnitude larger than the 
largest in the curves shown. These profiles are derived 
from corresponding measured reflectivity profiles 
through the equation 


M = 6 X 1074297 (5) 


where Z is the radar reflectivity factor in mm.°/m.*, and 
M is in gm./m.*. Eg. (5) is derived from Jones’ rela- 
tions for thunderstorm rainfall. Z, discussed in 
reference 1, pertains, in Donaldson’s computation, to 
collections of liquid water Rayleigh scatterers with 
reflectivity equivalent to the hydrometeors present in 
the cloud. While this assumed equivalence leads to a 
fairly reasonable estimate of MJ at the surface where 
hail is infrequent and usually small and where the ob- 
servations leading to Eq. (5) were made, the /’s are 
uncertain aloft because of the probable presence of 
frozen forms and large particles to which the compli- 
cated Mie scattering theory should be applied. (The 
radar used for these observations has a wavelength of 
3 cm.) Therefore, we also give the profiles of radar 
reflectivity, n, times wavelength to the fourth power, \,* 
shown in Fig. 8 which are derived from the radar equa- 
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Fig. 8. Profiles of A47 in New England summer thunderstorm cores. 
Extrapolation of original data obtained at \ = 3 cm. assumes Rayleigh 
scatterers. (Figures on the curves refer to the per cent of \‘n profiles which 
exceed those shown.) 
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tion and the original measurements of absolute power 
transmitted and reflected. The curves of Fig. 8 are 
not dependent on assumptions regarding the presence 
of water as opposed to ice in the showers, although some 
uncertainty still attaches to the extrapolation with 
wavelength according to Rayleigh’s Law. If many 
particles contributing to the signals measured were 
larger than about 1 cm. in diameter, a somewhat larger 
reflectivity than indicated by the graph should be 
expected at the longer radar wavelengths. However, 
the uncertainty of several db. due to Rayleigh vs. Mie 
scattering is probably not larger than that attending 
extrapolation of these data to the statistics of shower 
reflectivity at other seasons and places. 
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“4 prime reason for any appreciable discrepancy between total aircraft and 


combat-ready aircraft is that the systems or components in these aircraft are failing faster 
than maintenance personnel can repair them. These failures usually occur 
because adequate design and manufacture for reliability were lacking.” 


Aircraft Weapon System Reliability 


A Quantitative Method of Establishing Requirements 


Norman A. Benson 


Convair—San Diego 
A Division of General Dynamics Corporation 


T HE IMPORTANCE of reliability in 
the planning, design, development, manufacture, and 
use of modern weapon systems is being pointed out 
with increasing frequency by both industry and 
Government. Growing awareness and understanding 
of the vital military significance of unreliability are 
leading to real concern of what is necessary to achieve 
improved reliability. 

One of the things necessary is to take reliability out 
of the realm of purely qualitative statements for 
weapon systems and provide a quantitative approach 
to it. (Reliability is here defined as the probability 
that an item or complex will successfully perform its 
intended function for a definite period of time under 
specified environments.) This paper presents one 
method of doing this as related to the formulation of 
weapon system reliability requirements. The need 
for quantitative evidence on reliability for weapon 
systems has recently been recognized in the USAF 
through the issuance of Amendment 1 to MIL-W- 
9411(USAF), Weapon Systems: Air, General Specifi- 
cations For, and new reliability sections in MIL-D- 
25876, Data For Fixed Wing Aircraft Weapon Systems, 
and MIL-D-9310A, Data For Guided Missile Weapon 
Systems. 

One of the prime reasons for improving reliability 
from a military point of view is to increase our defense 
capability. Other important benefits include reduction 
in logistic support requirements, lower costs through 
reductions in skilled personnel requirements and parts, 
smaller inventories, and improved pilot safety. 

For defense capability, it is necessary to have the 
highest percentage of total aircraft available for 
immediate combat. A prime reason for any 


appreciable discrepancy between total aircraft and 


Mr. Benson holds a B.S. degree in aeronautical 
engineering and has 20 years of aeronautical 
engineering experience as a designer, flight- 
test engi , project engi , and field serv- 
ice engineer. He has two citations—one 
from Air Chief Marshall Tedder of the Royal 
Air Force and the second from the U.S. Secre- 
tary of War for his overseas technical con- 
tribution to the Allied Air Forces during World 
War Il. He is an experienced pilot and is 
presently working for Convair as a Senior 
Research Engineer conducting studies in ad- 
vanced weapon system effectiveness and 
integration. 


combat-ready aircraft is that the systems or compo- 
nents in these aircraft are failing faster than mainte- 
nance personnel can repair them. These failures 
usually occur because adequate design and manufacture 
for reliability were lacking. 

The approach presented here in specifying the degree 
of reliability required of a weapon system is based 
upon a method of establishing how many failures and 
malfunctions can be repaired within the time span that 
an aircraft weapon system is assigned for combat use 
and still maintain the required combat-ready rate. 
(Failure as used in this article includes malfunction.) 

The method presented begins with the premise that, 
for a given group of operational aircraft in a given 
calendar period, a specific block of time is needed for 
scheduled maintenance, ground operations, and flight 
operations. The difference between the sum of these 
three blocks and the total time available for the calendar 
period is the only time available to make repairs of 
parts that fail (unscheduled maintenance). This 
leftover period affords a basis for establishing quanti- 
tative reliability requirements as related to combat- 
ready aircraft and is also indicative of in-flight relia- 
bility. 

The total elapsed time available for repairing all 
failures that occur while an aircraft is assigned for 
operation duty may be expressed as follows: 


M=T- 
(tor + too + tpt + te + ty + ts + tep + tm + tr) 


where 
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total elapsed time available to repair all failures (un- 
scheduled maintenance) 


T = total elapsed time an aircraft is assigned for duty 

tpr = total elapsed time for preflight inspection in 7 period 

tno = total elapsed time for postflight inspection in T period 

t,; = total elapsed time for periodic inspection in T period 

t, = total elapsed time an aircraft is required to be available 
for combat duty in T period 

t; = total elapsed time the aircraft is in flight or expected to 
be in flight in 7 period 

t, = total elapsed time to service and execute incidental 
items for flight preparation in T period 

t,» = total elapsed time an aircraft is waiting for spare parts 
in T period 

tm = total elapsed time to conduct modification in T period 

t, = total elapsed time for other factors not introduced here 


The number » of permissible failures for the T period 
can be represented by 


n= M/t, 


where /, is the average elapsed time to detect, repair, 
and operationally test for each failure. 

In order to illustrate this method of calculating 
reliability requirements, let us use the case of a military 
interceptor aircraft and arbitrarily make certain 
assumptions and substitutions in the preceding for- 
mula. Let 


T = one year = 8,760 hours 

ty = 300 flight hours 

t, = 5,256 hours (60 per cent of 7) 

tp = 375 hours (Assume aircraft is flown or made ready for 
flight 250 days a year with 1.5 hours/flight day.) 

tp, = 250 hours (Assume aircraft is flown 250 days a year at 


1.0 hour/flight day.) 
tp; = 432 hours (72 hours for every periodic inspection ) 
t.p = 438 hours (5 per cent of T) 
t 


= 0 

: = 6hours 

t, = 250 hours (Assume 1 hour/flight day and 250 flight 
days/year. ) 

th, = 0 

Substituting: 


M = 8,760 — (375 + 5,256 + 300 + 250 + 
250 + 432 + 4388 + 0 + 0) 
= 1,459 hours, the total time available to make all 
unscheduled repairs* 

Then » (number of permissible failures) = 1,459/6 
= 243 permissible failures in 300 flight hours of opera- 
tion. 

Dividing these permissible failures into the 300 
flight hours, it turns out that one failure can be tolerated 
for each 1.2 flying hours. It can easily be seen that you 
would not have a practical aircraft weapon system if 
t, is such that the probability is that an abortive 
failure would develop before completion of a combat 
mission. In this example, the combat mission dura- 


* This illustration presumes specific known quantities. How- 
ever, it is recognized that in practice the available field data 
may be interpreted only in terms of averages so that the total 
elapsed time averages to repair all failures is an average quantity. 
To establish refined effectiveness for analysis, it is necessary that 
the variability for each of these quantities also be expressed and 
combined so that a higher degree of confidence can be obtained. 
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tion would have to be less than 1.2 flight hours, 

Looking again at these 243 permissible failures in 
300 flight hours, it must be realized that all the other 
parts in the aircraft must last as least 300 flying hours 
without failure. This is no mean task in view of the 
fact that the modern aircraft has several hundred 
other components. 

For simplicity, certain factors were not considered 
in the formulation above. However, these factors 
influence the overall reliability requirements and will 
have to be considered seriously before weapon system 
requirements are established. Some are: 

(1) Discrimination between abort and nonabort 
failures. In the determination of a permissible abort 
rate, all the components have to be classified in two 
basic categories: (a) those which, if failed in flight, 
would render an aircraft unable to accomplish a mission 
and (b) those which, if failed, would still permit an 
aircraft to accomplish its mission. 

(2) t, wear-out time during ground alert status, 
Certain components and systems have to be kept 
running to have them available for immediate combat. 
This wears out these components and reduces their 
overall life and consequently their flight reliability. 

(3) Average ¢, versus instantaneous /¢,. Some air- 
craft weapon systems, such as an interceptor, must be 
available for instantaneous use. In calculating weapon 
system reliability requirements, the necessity of 
instantaneous combat readiness would ‘place a much 
higher degree of reliability upon each weapon system. 

(4) State of the art for developing reliability of 
various types of components. It is known that the 
state of the art of some components will not permit 
a requirement of a 300-hour mean life. This fact 
alone means that other components must have a higher 
mean life to compensate for those components of lower 
mean life. 

(5) Number of hours a day and week the maintenance 
personnel work. Practically speaking, during peace- 
time, squadron maintenance is not always carried on 
24 hours a day, 365 days a year. This affects the 
number of aircraft that can be kept available for 
immediate combat. 

(6) Overall life of components and systems. From 
a practical viewpoint, a military aircraft could not be 
expected to have all of its major components replaced 
every 100 hours of operation. At the same time, the 
state of the art will not permit, say, 1,000 hours of 
mean life for each component. Therefore, the selec- 
tion of ¢; must be evaluated very carefully from both 
required combat readiness and the state of art in provid- 
ing a required weapon system mean life. 

The modern concept of war requires that reliability 
be given at least equal consideration with other factors 
relevant to design, manufacture, and use of weapon 
systems. This has not been done in the past. To 
accomplish this, it must be possible to deal with weapon 
system reliability quantitatively. The method pre- 
sented here provides one realistic approach toward such 
a goal. 
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A REPORT 


Now well into its second decade, the [AS-RAeS Anglo- 
American Aeronautical Conference passed its seventh mile- 
stone Oct. 5—16. 

The biennial meeting began with three days of iechnical 
sessions (there were 506 registrants) at the Hotel Astor in 
New York City. While a good part of the program took up 
space subjects—satellite orbits. hypersonics, science 
research, and re-entry—speakers also discussed such topics 
as aircraft fatigue, S/VTOL aircraft, blind landing, flight 
control systems, control of air traffic, and airworthiness 
problems. A total of 21 papers was presented, with Cana- 
dians also participating. 

Technical sessions were climaxed by the Conference Din- 
ner in the hotel’s Grand Ballroom on the seventh, and by a 
Dinner-Dance given by a group of companies in the New 
York area at the St. Moritz Hotel on the ninth. 

Before remaining days of the hop-skip-and-jump sched- 
ule were ended, British and Canadian delegates saw thou- 
sands of miles of North America from Maryland west to 
Ohio, and northward into the Dominion, where the Ca- 
nadian Aeronautical Institute took over the responsibilities 
of host. 


(The following three pages include a picture-story of por- 
tions of the Conference. Regrettably, no photos are available 
of the programs in which the ladies participated while their 
husbands were attending meetings or inspection trips.) 


TITAN TOWERS over delegates, right, as they assemble at The 
Martin Company airport, Baltimore. Below, Mrs. John Draper 
receives the Elmer A. Sperry Award citation naming her late 
father, Major Frank B. Halford. 
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SEVENTH ANGLO-AMERICAN 
AERONAUTICAL CONFERENCE 


DINNER HIGHLIGHT: Sir Aubrey Burke, right, accepts the 
Elmer A. Sperry Award for de Havilland Aircraft Company Ltd. 
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DURING CLEVELAND VISIT: A pause 
for food during the tour of NASA’s 
Lewis Research Center, above. Edward 
R. Sharp, the Center's Director and host 
for the day, is in foreground with 
RAeS officials. At right, delegates adopt 
a fingers-to-ears pose during their visit 
to Bell Aircraft Corp. facility to view 
rocket engine test. 


The Conference Dinner featured presenta- 
tion of the Elmer A. Sperry Award for 1959 
to the de Havilland Aircraft Company Ltd., 
“for the vision, courage, and skills displayed 


in conceiving, developing, and producing, 
the world’s first jet-powered passenger 
transport...”, the Comet. (The Award is 
sponsored by ASME, ATEE, SAE, and 
SNAME and was presented by T. P. Wright, 
Board Chairman of Cornell Aeronautical 
Laboratory, Inc., and Vice-President—Re- 
search, of Cornell University.) 

Cited in the presentation were Sir Geof- 
frey de Havilland, President of the Com- 
pany; Mr. C. C. Walker, former Technical 
Director and Chief Engineer; the late Major 
Frank B. Halford, formerly Chairman and 
Technical Director of The de Havilland 
Engine Company; and their coworkers. 

Though both Sir Geoffrey and Mr. Walker 
were prevented by ill health from traveling 
to the U. S., the Award was received in their 
behalf by Sir Aubrey F. Burke, the Com- 
pany’s Chairman and Managing Director. 

In his address of acceptance, Sir Aubrey 
pointed to the trio cited as visionaries, and 
stressed his company’s current interest in a 
second and third generation of Comets. 

Mrs. John Draper, daughter of the late 
Major Halford, acknowledged the citation 
given her father. The Award was accepted 
on behalf of de Havilland employees by I. S. 
Fossett, President of de Havilland Aircraft, 
Inc. 


PRODUCTION METHODS and plans for 
the future intrigued delegates during 
their tour of the Republic Aviation 
Corp. plant, Farmingdale, L.I. At*right, 
they inspect Republic’s growth plan 
on a model layout. Above, two find 
interest in a F-105 fuselage interior. 


Dinner toastmaster was IAS President 
William Littlewood. His greetings to the as- 
sembly, with emphasis on purpose of the 
Conference and expressions of its values to 
host and guest societies alike, brought re- 
sponse from RAeS President Peter Mase- 
field. Mr. Masefield took the occasion to ex- 
tend the Institute an invitation to attend an 
Eighth Conference in England two years 
hence. 

On the dais were the Presidents of three 
other societies—D. C. MacPhail, CAI; Glenn 
B. Warren, of ASME; and Ralph D. Alex, 
of AHS—and six former IAS Presidents: Dr. 
Wright, P. R. Bassett, Charles H. Colvin, 
L. R. Richardson, J. C. Hunsaker, Mundy I. 
Veale, and Edward R. Sharp. Others on the 
dais were Sir Aubrey; A. M. Ballantyne, 
RAeS Secretary; Robert B. Lea, Chairman— 
Elmer A. Sperry Board of Award; E. S. 
Moult, RAeS President-Elect. Also on the 
dais were Mrs. Draper, Mr. Fossett, and IAS 
Director Paul Johnston. 

Conference delegates began their field 
trips on the eighth. Visited were the Martin 
Company in Baltimore, the Federal Aviation 
Agency's Experimental Center in Atlantic 
City, Curtiss-Wright’s Electronics and Pro- 
peller Divisions, and Reaction Motors 
(manufacturers of engines used in the X- 


PART OF THE ‘RUN-AROUND’: (top) 
Delegates visit a rocket test stand 
during their Reaction Motors, Inc., tour 
in New Jersey; (left) they attend a 
field lecture on the Mace at Martin’s 
Baltimore airport; (left and center, be- 
low) they show interest in the stand 
for Titan, and in Bullpup, also at 
Baltimore; (right) RAeS President Peter 
Masefield is welcomed at Niagara 
Falls Airport by William A. Boles, of 
Bell Aircraft Corp. 
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15), both in New Jersey, as well as Re- 
public Aviation and Grumman Aircraft En- 
gineering Corporations on Long Island, and 
Pratt & Whitney in Connecticut. 

Other trips were to Cleveland, where dele- 
gates toured NASA’s Lewis Research Center, 
Ford Motor Co., and the Thompson Ramo 
Wooldridge Inc., including a stop at the 
Thompson Auto Museum. Their stay on 
U.S. soil ended in Niagara and Buffalo. 
where visits to Bell Aircraft Corp. and to 
Cornell Aeronautical Laboratory, Inc., had 
been arranged. These were climaxed by a 
reception and dinner given by the two or- 
ganizations for delegates and wives. The 
event took place at the Sheraton Brocke 
Hotel, Niagara Falls, Ont. 

On the fourteenth, it was through Cana- 
dian Customs for delegates and they be- 
came guests of the CAI. Visits were made 
to de Havilland of Canada, the Defense Re- 
search Medical Laboratories, and to the In- 
stitute of Aerophysics at the University of 
Toronto. 

At de Havilland, visitors saw the Com- 
pany’s “work horses”—the Otter, Beaver, 
Heron, Chipmunk—most having long since 
made names for themselves in accomplish- 
ing the tougher flying jobs. 

Among points of interest at the Defense 
Research Medical Laboratories were the de- 
compression chamber and human centrifuge. 

A reception and dinner on the 15th in 
Toronto’s Park Plaza Hotel concluded the 
Conference officially. Dr. MacPhail, CAI 
President, was toastmaster, and introduced 
both IAS President Littlewood and RAeS 
President Masefield. 

The Conference wound up on the day fol- 
lowing with a symposium at the University 


of Toronto’s Institute of Aerophysics as a 
part of the ceremonies opening the Insti- 
tute’s new High Speed Aerodynamics Lab- 
oratories. Most of the delegates took off for 
home on the 18th. 


AN INFORMAL CONFERENCE (above 
left) following a technical presenta- 
tion at Cornell Laboratory, Buffalo, 
included T. P. Wright, CAL Board 
Chairman; Sir Roy Fedden, RAeS; 
CAL President Ira G. Ross; and IAS 
Vice President Clifford C. Furnas. 
Above, right, delegates disembark 
from their plane at Niagara Falls 
Airport. IAS President William Lit- 
tlewood is at left. At right, delegates 
inspect the tail assembly of La- 
Crosse at The Martin Company dis- 
play while, below, Republic’s Presi- 
dent Mundy I. Peale (right) escorts 
visitors to a production-line F-105 


for a close-up inspection. 
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The near-noise field, as generated by jet and rocket engines and by the boundary layer, is reviewed 
as lo the spatial and spectral distribution of sound pressure levels. 


Reverberation 


chambers and resonant chambers are discussed and proposed as useful for analytical investigations. 
The results of various acoustical evaluations demonstrate how electron tubes, relays, baroswitches, 
accelerometers, and microwave tubes respond to high sound pressure levels. Examples of nonfailing 


equipment are included. 


Airborne Noise 


Its Simulation and Effect on Components 


Werner Fricke and Richard K. Kaminski 


Bell Aircraft Corporation 


I. THE LAST 3 years, airborne noise 
has become an important new environment in the test 
program for aircraft and missile components. Intense 
airborne noise can produce a surprising number and 
variety of component failures. In particular, the near- 
noise field is of primary importance. 


Near-Noise Fields 


As a review of the characteristic parameters of the 
near-noise fields around aircraft and missiles, two prin- 
cipal noise sources will be considered—the jet or 
rocket engine noise and, at supersonic speed, the 
boundary-layer noise. 

Fig. 1 shows the idealized overall sound level con- 
tours! about a jet engine of the 10,000-Ib.-class using 
the experimental results of WADC? and NACA.* The 
initial potential core behind the nozzle plane pro- 
gressively erodes. The core is surrounded by an annular 
mixing layer termed the initial mixing region A. This 
A region extends a few nozzle diameters to a transition 
region B. Finally, C is the fully developed jet region. 
At military operational conditions, overall noise levels 
of 165 db.! were measured along the jet boundary and 
near the nozzle. Afterburner operation can increase 
the overall levels at the nozzle by several db. 

Fig. 2 demonstrates the spectral distribution at two 
different axial distances from the exit plane ranging 
from 20 to 10,000 cps. The high frequencies originate 
in the initial mixing region A, and the lower portions of 
the spectrum originate in region C of more isotropic 
turbulence. The noise levels in the higher octave bands 
decrease rapidly with the axial distance from the nozzle 
exit plane. 


This paper was presented before the 56th Conference, Acous- 
tical Society of America, November, 1958. 


Dr. Fricke received his education as a physi- 
cist and engineer at Munich Institute of Tech- 
nology and the University of Jena, Germany. 
After receiving his Doctor's degree, he was 
engaged at the University as an assistant 
professor and research worker. From 1934 
to 1945, he was employed by Rheinmetall 
Borsig as research physicist, supervisor, and 
later as project manager for antiaircraft 
guided rockets and, simultaneously, as chief 
of the Missile Test Center. During this period, 
he published papers and received patents 
in the fields of electronics, electroacoustics, 
and optics. After the war, Dr, Fricke re- 
established a tool machine company in West 
Germany, where he served as Manager. In 
1954, he joined Bell Aircraft, Buffalo, N.Y., 
as Head of Acoustical and Optical Engineering 
of the General Laboratory. He is presently 
assigned to the Dyna-Soar Program, Space 
Flight Division. 


Mr. Kaminski received a B.A. degree from the 
University of Buffalo. As an instrument engi- 
neer with Bell Aircraft, he worked on the 
development of acoustical test equipment and 
test techniques. He was also assigned to 
various instrument application problems. At 
present he is an application engineer at the 
Bristol Company, Waterbury, Conn. 


Howes and Mull® have shown that the spectral dis- 
tribution can be described by the dimensionless param- 
eter, the Strouhal Number: 


Strouhal Number = df/v 


where 
d = nozzle exit diameter 
f = frequency of the spectrum peak 
v = jet velocity 


At a pressure ratio of 2.2, the Strouhal Number 
ranges from 1.0 close to the nozzle to 0.25 at ten nozzle 
exit diameters downstream. Test results of rocket 
engines‘ indicate that the generated noise is essentially 
of the same turbulent origin. For rockets of the 
100,000-Ib. class, the overall levels close to the exhaust 
boundary can approach 190 db. 

An exact calculation of the near-noise field of a jet or 
rocket engine is not yet possible. However, one can 
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Fig. 1. Idealized near noise of a 10,000-Ib.-class jet engine, exhaust 
velocity = 2,000 ft./sec. (Courtesy of WADC) 
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Fig. 2. Idealized noise spectra along the jet boundary (10,000-Ib.- 
class jet engine with an exhaust velocity of 1,850 ft./sec.). (NACA) 
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Fig. 3. Strouhal Number vs. distance downstream of the jet nozzle exit 
(10,000-Ib.-class jet engine, nozzle pressure ratio 2.2). 
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Fig. 4. Boundary-layer noise around the canopy of a supersonic airplane 
at various altitudes (calculated from the local dynamic pressure). 
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estimate the near-noise field of an engine being designed 
by comparisons with engines of the same order of thrust, 
jet velocity, and pressure ratio. Differences in jet 
velocity and nozzle exit area require correction factors, 
The estimation of the near-noise field of a rocket engine 
is usually less accurate than the estimation of the field 
near a jet engine because the published data for rocket 
engines do not allow scaling. 

Recently, Dyer and Franken® presented a general ex- 
pression for the sound pressure distribution along the 
surface of a rocket-powered missile. All efforts should 
be made to extend this type of analysis to obtain a 
basis for calculation of the complete near-noise field 
from the engine design data, particularly around for- 
ward compartments which often contain components 
sensitive to high-level noise. 


Near-noise fields at rest have received extensive 
study. During flight a change of parameters can be 
expected. Studies’ ® have been or are being performed 
on the effect of motion. The problem requires addi- 
tional study. 


At supersonic speed, boundary-layer noise predomi- 
nates. A recent publication of NACA’ presents an analy- 
sis that permits calculation of the surface sound pressure 
from the local dynamic pressure. Fig. 4 shows the 
overall sound pressure level calculated for the canopy of 
a supersonic airplane at three different altitudes using 
this technique. From similarity laws, we can conclude 
that the spectral peak of the fluctuating pressure shifts 
to higher octave bands with increasing Mach Number.’ 


Noise in Cabins and Compartments 


Now, consider the influence of the outside noise 
field upon the cabin of an aircraft or a compartment of a 
missile. As sound is transmitted, the level is reduced, 
and an estimate of the internal acoustic level is possible 
if the average absorption and transmission coefficients 
of the structure are known. Rogers and Cook® have 
described a suitable procedure. Measurements ob- 
tained for internal and external noise fields of aircraft 
and missiles show attenuations ranging from 6 to 34 
db. 


Noise within airborne enclosures, originated by the 
engine, depends on the location with respect to the 
nozzle exit plane. The overall noise levels increase 
toward the rear of the fuselage and can reach 145 db. in 
airplanes and missiles of the low- and middle-thrust 
class. Levels of 160 db. exist in missiles of the high- 
thrust class during the boost phase. Spectral peaks 
for engine noise occur between the second and sixth 
octave bands. 


Boundary-layer noise influence is greatest at the 
forward part of the vehicle—for example, the cockpit, 
the radar, or the infrared equipment compartment. 
Estimated overall sound pressure levels inside reach 
130 db. or more; the spectrum peaks somewhere be- 
tween 2,000 and 10,000 cps. 

A cabin or compartment is an enclosure containing 
equipment of different shapes and sizes. The reflecting 
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Fig. 5. Overall noise levels for various source absorption coefficients a; 
vs. surface ratio n, in a reverberant chamber. 


surfaces are irregular. The enclosure can be defined 
as a reverberant room of a small room constant with a 
predominant diffuse sound field. The noise is random. 
For duplication of this environment, a reverberation 
chamber is logically most suitable. 


Reverberation Chambers 


—12 


Various types of reverberation chambers’’~'* have 
been designed for simulation of acoustic fields. The 
internal surfaces are irregular in size and orientation to 
obtain numerous reflections and a relatively uniform 
sound pressure distribution. The chambers have 
walls of low absorption. 

The reverberant sound pressure within a reverber- 
ation chamber can be calculated from 


4 poc “| l+n | 
= -1 
S ay, + NQ2 
where 
P = rms sound pressure 


poc = characteristic impedance of air 
W = acoustic power 


S = total surface area 

na = Si 

S: = wall surface 

S; = source surface 

a; = source absorption coefficient 
a2 = wall absorption coefficient 
Note: All units in cgs system. 


Fig. 5 is a plot of sound pressure levels for various 
source absorption coefficients. The sound pressure 
level is limited by the higher absorption of the sound 
source. The sound pressure level will be 134.5 db. for 
a ratio m = 5 and an absorption coefficient of 0.40 (a 
value applicable for low-frequency loudspeakers). 
Each doubling of the acoustic power increases the level 
by 3 db. Therefore a maximum overall of 150 db. can 
be expected for an acoustical power of 32 watts. The 
calculated sound level is in good agreement with meas- 
urements. 

Bell Aircraft reverberation chambers were designed 
for the simulation of the inside noise spectra encoun- 
tered in aircraft and in low- and middle-thrust-class 


missiles. 


The chambers are used for functional testing 
of airborne components and systems. Fig. 6 is a block 
diagram of the basic system. The electrical noise 
source consists of one or more random-noise generators. 
The output is divided into frequency bands by variable 
band-pass filters, amplified and fed into loudspeakers. 
This system was designed to simulate any desired 
spectrum within the standard eight octave bands. 
Flexibility of loudspeaker control is obtained by the 
adjustment of bandwidth and power input to each 
speaker channel. Low-, middle-, and high-frequency 
loudspeakers are installed on the top of the chambers 
which consist of unsymmetrical aluminum plates welded 
so that no opposite walls are parallel. The component 
under test is mounted on a heavy metal base plate, 
usually by the same means as used under service con- 
ditions. The systems are movable and complete, con- 
taining all equipment required for spectrum synthesis. 

Fig. 7 shows a reverberation chamber with a volume 
of 11 cu.ft. Components with a maximum major dimen- 
sion of 5 ft. can be tested. This chamber has three 
woofers, two middle-frequency drivers, and three 
tweeters which produce an overall noise level of 142 db. 
with a speaker input of 300 watts. The front wall is 
removed to show a traveling-wave tube installed for 
test. The hoses on the right are water lines for the 


LOUDSPEAKERS 
LOW, MEDIUM AND 
HIGH RANGE 


RANDOM 
NOISE 
GENERATOR(S) 


VARIABLE BAND-PASS 
FILTERS 


PREAMPLIFIERS AND 
POWER AMPLIFIERS 


REVERBERATION CHAMBER 


OCTAVE SOUND 
BAND LEVEL 
ANALYZER METER 


Fig. 6. Reverberant system-chamber, spectrum synthesizer, and analyzer 


Fig. 7. Reverberation chamber 8D6A (11 cu.ft.) showing a traveling wave 
tube mounted for test. (Courtesy of Sperry Rand Corp.) 
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Fig. 8. Reverberation chamber 6D3A (5.5 cu.ft.). 
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Fig. 9. Overall sound pressure distribution along the center axes of two 
reverberant chambers. 
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Fig. 10. Typical inside noise spectra synthesized in the 6D3A reverbera- 
tion chamber (5.5 cu.ft.). 
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Fig. 11. Tubular and rectangular resonant chambers. 
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Fig. 12. Calculated pressure contours of modes 3,0,0 in the rectangular 
resonant chamber. (Note: Pressure contours are per unit values.) 


Fig. 13. Cork dust pattern of modes 3,0,0 in the rectangular resonant 
chamber. 
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Fig. 14. Microphonics of a 6021 tube installed in different mountings. 
(Note: Average acoustical level = 150-db. resonant field.) 
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tube cooling system. The chamber is in a soundproof 
housing. Fig. 8 shows a reverberation chamber with 
a volume of 5.5 cu.ft., a suitable size for single compo- 
nents such as gyros, amplifiers, etc. Six loudspeakers 
produce an overall level of 146 db. at 380 watts 
input. Uniformity of the overall levels in these cham- 
bers was investigated. In Fig. 9, sound pressure de- 
viations are plotted. The upper graph shows the 
deviations along the vertical center axis of the 5.5- 
cu.ft. chamber; the lower graph shows the deviations 
along the horizontal center axis of the 11-cu.ft. cham- 
ber. The deviations do not exceed + 1.8 db. 

Fig. 10 presents two spectra synthesized for acoustical 
testing of components. One spectrum peaks in the 
third octave band—typical for an inboard noise field 
of a jet-power aircraft. The second spectrum was 
measured inside the aft compartment of a low-thrust 
rocket-powered missile during the boost stage. This 
spectrum peaks at the sixth octave band. The dif- 
ferences between measured and synthesized noise 
levels were less than 2 db. 


Resonant Chambers 


Other types of acoustical chambers can be used 
for test purposes. At Bell Aircraft, tubular and 
rectangular resonant chambers have been developed. 
The application of the acoustical resonance principle 
is described in detail in an earlier paper.'® 

Fig. 11 shows two types of resonant chambers. 
Both are efficient producers of intense sound. Maximal 
sound pressure levels of 160 db. can be obtained with 
an input of a few watts. In the resonant tube, a 
standing wave is produced between a loudspeaker and 
a movable piston that carries the component under 
test. In the rectangular resonant chamber, the loud- 
speaker plate is a fixed piston—that is, the complete 
housing is movable. 

Morse has shown that modal patterns along all 
three coordinates can arise when the transverse dimen- 
sions of a chamber are a multiple of a half wavelength. 
The pattern is unique for a given frequency and dimen- 
sion. Calibration of a resonant chamber must take 
these modes into account. Fig. 12 shows a calculated 
modal pattern. Fig. 13 is the experimental pattern 
developed by using cork dust. The figures demonstrate 
the simple case of three planes of zero pressure occurring 
along the X-coordinate, the major axis of the chamber. 

Of course, the properties of a standing wave system 
restrict application to tests of components with di- 
mensions parallel to the propagation that are small 
compared to the wavelength. Also, excitation is 
limited to sinusoidal frequencies. The method, how- 
ever, has proved to be extremely useful for analytical 
investigations of sound-sensitive components. 


Effect on Components 


Certain component types qualify for a ‘‘sound sensi- 
tive’ classification—that is, sound levels of 135-160 
db. produce microphonics or contact malfunctions. 


Examples of components which are likely to be ‘‘sound 
sensitive’’ are electron tubes, relays, microwave equip- 
ment, baroswitches, and accelerometers. (The fol- 
lowing results were presented at the 27th Shock and 
Vibration Symposium in El Paso, Tex., February, 1959.) 

Gyros, electronic systems, resistors, capacitors, 
and semiconductors passed our acoustical tests; 
however, these items cannot be placed into a “‘sound 
insensitive’ category. Failure possibilities exist. This 
problem will be discussed after a presentation of typical 
data on ‘‘sound sensitive’? component types. 

An earlier paper!* described the first Bell acoustical 
tests. A sample of 20 electron tubes (5814A twin 
triodes) was tested in a resonant tube while mounted 
in the Y1 test position.'4 In one case, a 140-db. 
sound level at 1,000 cps produced a tube output equal 
to the 100 rms millivolt maximum, defined by MIL 
specifications. The peak outputs of the remaining 
19 tubes ranged between 2.3 and 90 rms millivolts. 
Another sample of 20 electron tubes (5814WA) had 
outputs from 1.8 to 22.5 rms millivolts. The highest 
outputs of the 5814A type generally occurred between 
1,000 and 1,400 cps, while the 5814WA-tube type was 
most sensitive to sound at 2,400 eps. 
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Fig. 15. Outputs of.a 5814A tube during acoustical and vibration tests 
(Tube No. R7, X2 test position). 


VIBRATION TEST 
25 (29) 
20 
(db, REF. =1.0 mVac) ali 
| 
0 
A VIBRATION TEST 
30 (59) 
MICROPHONIC OUTPUT 25 
(db, REF =1.0 mVac) 20 
15 
10 
ACOUSTIC TEST 
20 
(db, REF 10 mVac) 7 MOTE: 
10 + 
7 300-2800, I5Odb SPL 
5 2900-3500, 40 db SPL 


100 300 500 1000 2000 3000 5000 
FREQUENCY (cps) 


Fig. 16. Outputs of a 5814A tube during acoustical and vibration tests 
(Tube No. R5, X1 test position). 
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Fig. 17. Contact behavior of a relay exposed to a high-intensity res- 
onant field. (Note: Upper oscillograms—contact resistances, lower os- 
cillograms—driver input voltages.) 


The twin triodes were tested in different socket and 
shield hardware. When compared with the standard 
JAN socket, TS103C03, no one mounting fixture 
produced significant reduction of tube microphonics. 
However, a JAN socket-shield increased tube micro- 
phonics. 


Acoustical investigations have also been conducted 
with the subminiature twin triodes. The 6021-tube 
type was most microphonic when installed in a standard 
9-pin socket. Fig. 14 shows the extreme variations 
in microphonic output produced by installing and 
testing one tube in standard sockets, a “‘hard mount,” 
and a resilient wire sleeve. The wire sleeve showed 
definite promise. 


Recently, another 20-tube sample of 5814A twin 
triodes was evaluated. This program is of special 
interest because the tubes were also vibration tested 
by the Evans Signal Corps Laboratory, Fort Mon- 
mouth. The vibration tests, at 2 and 5g levels, 
covered a frequency range of 50-5,000 cps. For the 
acoustical tests, the electron tubes were mounted in a 
vibration fixture that was furnished by the Evans 
Laboratory. In addition, the tubes were positioned 
in the same X1 and X2 orientations used for the 
vibration tests. Figs. 15 and 16 show representative 
results. Vibration data were plotted for those fre- 
quencies at which the discrete-frequency acoustical 
‘tests were performed. Fig. 15 shows correlation be- 
tween the frequencies of resonances produced by vi- 
bration and acoustical tests. Other data, plotted in 
Fig. 16, indicate little or no correlation. 


One typical behavior of a relay in a sinusoidal sound 
field is demonstrated in Fig. 17. Contact behavior 
is a function of frequency and sound level. Con- 
tact resistance changes occur, and, in some cases, 
the relayschatter. Relay investigations included exper- 
iments with relay housings. For example, a new 
hermetically sealed relay chattered at 1,400, 1,500, 
and 2,425 cps when exposed to 150-db. sound levels. 
Removal of the housing lowered the chatter frequencies 
to a 425-450 cps band. Next, the housing was taped 
to the relay base, and, in this case, retesting showed that 
the relay would respond only at 1,000-1,050 eps, 
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160-db. sound level. 


The original housing contacted 
the relay coils and armature frame at several points 
so a large aluminum can was installed over the relay. 
At 150-db. sound levels, the rehoused relay chattered 
at 435-440 eps. 

Discrete-frequency acoustical tests demonstrated the 
sensitivity of baroswitches, accelerometers, and vibra- 


tion pickups. The actuation points of baroswitches 
shifted, and switch contacts chattered. The outputs 
of crystal accelerometers approached 12g levels at 
sensitive frequencies. During the same tests, a 
velocity-coil vibration pickup showed a peak output of 
3.58. 

The resonant and reverberant chambers have been 
used for evaluating microwave equipment—for example, 
klystrons and traveling wave tubes. During one 
acoustical program, two different traveling wave tubes 
were tested—a small low-power tube (10 in. long) and 
a larger high-power tube (24 in. long). Increasing 
the sound level increased the modulation of the R.F. 
output, but in all cases this modulation was less than 
that experienced under vibration tests conducted ac- 
cording to MIL-E-5272B. 

A cageable free gyro was not affected when subjected 
to a swept-sinusoidal resonant acoustic field of 140-150 
db. The “sound insensitive’ gyro might have responded 
to a random-noise reverberant field. Gyros malfunction 
or fail during vibration tests—for example, vibration 
produces noisy output signals, increases drift rate, and 
affects caging. Gyros, therefore, cannot be typed as 
“sound insensitive’ because failure possibilities do 
exist. 

Resonant and reverberant acoustical tests were con- 
ducted on amplifiers and voltage regulators. No sig- 
nificant effects were noted in the electrical perform- 
ance. In addition to relays, limited-emission diodes, 
and triodes, these electronic systems contained resis- 
tors, capacitors, and transistors. These latter compo- 
nents have been acoustically evaluated during individ- 
ual tests; no failures resulted. 

Mechanical malfunctions and failure can be caused 
by high noise levels. Adjustments of trimmer-type ca- 
pacitors and resistors could be affected. During one 
test, a rubber grommet actually worked free of a switch 
on which it was installed. Another time, a transformer 
lead opened at a soldered connection. 


Conclusion 


The high-level near-noise field is a definite acoustical 
problem area. Test results prove that components are 
affected by sound. Chamber design studies, compo- 
nent evaluations, and sound surveys are needed for the 
definition and analysis of acoustical test programs. 
Control of the acoustical environment will improve 
operational reliability of aircraft and missile compo- 
nents. 


Notes 


! The reference level of 0.0002 ubar is used for all db. values 
except the microphonic outputs plotted in Figs. 15 and 16. 
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can be made for any specific airborne electronic applica- 
tions. 


Future Studies 


This paper is considered to be only of an introductory 
nature as further investigations will be required such as 
indicated below: 


(a) To study transient environments of air tempera- 
tures, flow rates, and dew point temperatures. 


(b) To study the effects of chemical reaction and sub- 
limation of packed beds and their fluids. 


(c) To determine experimentally the effects of metallic 
structures surrounding packed beds which have a sig- 
nificant heat capacity in relation to the overall heat ca- 
pacity of the packed bed. 


(d) To determine the pressure drops for various con- 
figurations of packings and voids. 


Investigations of the type specified above are now in 
progress at the U.S. Naval Air Development Center. 
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1959, pp. 560-564.) Sov. Phys - JETP, Aug.., 
1959, pp. 388-391. Translation. 

Plasma Acceleration. I.S.Shpigel’. (Zhurnal 
Teoret. i Exper. Fiz., Feb., 1959, pp. 411-415.) 
Sov. Phys. - JETP, Aug., 1959, pp. 285-289. 
Translation. Study of attempts to accelerate a 
plasma in vacuum by means of an axially sym- 
metric, pulsed, inhomogeneous magnetic field. 

The Operation of Langmuir Probes in Electro- 
Negative Plasmas. R. L. F. Boyd and J. B. 
Thompson. Royal Soc. (London) Proc., Ser. A, 
Aug. 25, 1959, pp. 102-119. 11 refs. 

Concerning Riemann Waves in Magnetohydro- 
dynamics. A.G. Kulikovskii. Sov. Phys.- Dokl., 
July-Aug., 1958, pp. 743-746. Translation. 
Examination of Riemann waves for the case of an 
arbitrary orientation of the magnetic field relative 
to the wave front. 


Similarity-Type One-Dimensional Motions of a 
Conducting Gas in a Magnetic Field. V. P. 
Korobeinikov. Sov. Phys. - Dokl., July-Aug., 
1958, pp. 739-742. Translation. Study of the 
one-dimensional nonsteady adiabatic motions of 
an electrically conducting gas in the presence of 
cylindrical and plane waves. 

On Exact Solutions of Certain Gas-Dynamical 
Equations. S. S. Grigorian. Sov. Phys. - Dokl., 
July-Aug., 1958, pp. 732-735. Translation. 
Presentation of an exact solution to the problem 
of determining the possibility of motion of an 
ideal, nonthermally conductive gas with a shock 
wave having a region behind it where the velocity 
of sound differs from zero, but where, if a disturb- 
ance of the motion is produced, this disturbance 
can never overtake the shock wave. 


On Exact Solutions of the Equations of One- 
Dimensional Gas Dynamics with Shock and Det- 
onation Waves. I. S. Shikin. Sov. Phys.- Dokl., 
Sept.-Oct., 1958, pp. 915-917. Translation. 


Udarnye Volny v Mnogokomponentnykh Sre- 
dakh. G. M. Liakhov. AN SSSR Otd. Tekh. 
Nauk Izv. Mekh. i Mashinostr., Jan.-Feb., 1959, 
pp. 46-49. In Russian. Calculation of certain 
shock wave parameters on the basis of the model 
of multicomponent media in which the volume, 
density, and compressibility of elements are taken 
into account, while the heat losses and the mutual 
penetration of components are neglected. 


O Peremeshchenii Absoliutno Tverdogo Tela 
pod Deistviem Akusticheskoi Volny Davleniia. 
V. V. Novozhilov. Prikl. Mat. i Mekh., July- 
Aug., 1959, pp. 794-796. In Russian. Calcula- 
tion of the displacement of an absolutely solid 
body under the effect of acoustic pressure waves. 


On Modeling the Movement of a Massive Solid 
Body Under the Influence of a Shock Wave. 
S. Grigoryan, A. G. Sokolov, and Yu. I. Spasibu- 
khov. Sov. Phys. - Dokl., Jan.-Feb., 1959, pp. 74- 
76. Translation. 


O Dvizhenii Tonkogo Tverdogo Tela pod Dei- 
stviem Sil’noi Udarnoi Volny. S. S. Grigorian. 
AN SSSR Otd, Tekh. Nauk Izv. Mekh. i Mashino- 
str., Jan.-Feb., 1959, pp. 165, 166. In Russian. 
Derivation of the law governing the motion of a 
thin solid body under the effect of a strong shock 
wave. 


Ob Osobennostiakh Vblizi Tsentra Vzryvaio 
Vozniknovenii Dvukh Udarnykh Voln. ns 
Kochina. AN SSSR Dokl., June 21, 1959, pp. 
1,216-1,219. In Russian. Study of the problem 
of point detonations in a compressible medium, 
covering singularities near the center and the ap- 
pearance of two shock waves. 


K Teorii Linearizirovannykh Zadach 0 Vzryve s 
Uchetom Protivodavieniia. V. P. Korobeinikov 
and E. V. Riazanov. Prikl. Mat. i Mekh., July- 
Aug., 1959, pp. 749-759. In Russian. Deriva- 
tion of a solution for the linearized detonation 
problem, taking into account the counterpressure 
in the medium with variable initial density. 


Viliianie Elektromagnitnogo Polia na Rezhim 
Detonatsii. G. A. Liubimov. AN SSSR Dokl., 
May 21, 1959, pp. 532,533. In Russian. Study 
of the effect of the electromagnetic field on detona- 
tion. A stationary detonation wave is considered, 
assuming the gas conductivity ahead of the wave 
to be zero (o1 = 0); the parameters of the oncom- 
ing flow, as well as the density of the electric and 
the magnetic fields parallel to the wave front to be 
known; and the gas conductivity behind the 
wave to be infinite (o2 = ©). 


Ob Odnoi Forme Uravnenii Sverkhzvukovogo 
Techeniia Gaza. F. S. Churikov. AN SSSR 
Otd. Tekh. Nauk Izv. Mekh. i Mashinostr., May- 
June, 1959, pp. 204-207. In Russian. Deriva- 
tion of a set of equations for the supersonic flow of 
gas. 


An Approximate Analytical Expression for 
Two-Dimensional Supersonic Gas Flows. 0. S. 
Vorob’ev. Sov. Phys. - Dokl., Sept.-Oct., 1958, 
pp. 923-927. Translation. Solutions for four 
boundary values problems: (1) the Goursat 
problem, (2) Cauchy problem, (3) given condi- 
tions along a characteristic and free surface, and 
(4) given conditions along a characteristic and a 
Straight wall. 


On Some Properties of Axially Symmetric 
Supersonic Gas Flows. lu. D. Shmyglevskii. 
Sov. Phys. - Dokl., Sept.-Oct., 1958, pp. 928-930. 
Translation. 


On the Integral of Moment of Pressure in 
Supersonic Flow. Lu Ting. (Polytech. Inst. 
Bkiyn., Dept. Aero. Eng. & Appl. Mech., PIBAL 
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LLP 


MEDIUM PRESSURE, HIGH TEMPERATURE HOSE 
for up to 1500 psi service from —100° to +450°F. 
Dash 3 through —24Z sizes qualified to MIL-H-25579. 
Available with swaged type or Seal-Lock fittings. 


FIREPROOF HOSE for dependable use in aircraft and engine 
fire zones. Complies with FAA fireproof requirements. Con- 
struction: Fluoroflex-T tube; AISI Type 304 stainless steel wire 
braid; specially impregnated asbestos shield, Dash 3 through 
-24Z with swaged type or Seal-Lock reusable fittings. 


PROPELLER FEATHERING HOSE, for propeller contro! in 
aircraft fire zones. Complies with FAA requirements. Con- 
struction: Fluoroflex-T tube; AISI type 304 braid; two 
impregnated asbestos shields with intervening air spaces. 
Available with swaged or Seal-Lock fittings. 
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Rep. 449, Apr., 1959.) J. Aero/Space Sci., Nov., 
1959, pp. 758, 759. AFOSR-supported research 

Invariants of Homogeneous Isotropic Turbu- 
lence in a Compressible Viscous Fluid. K, A. 
Sitnikov. Sov. Phys. - Dokl., Sept.-Oct., 1958, pp 
911-914. Translation. Presentation ‘of. exam- 
ples of flow with nonzero invariants, and a decay 
law for homogeneous and isotropic turbulence in 
later stages for an ideal gas with nonzero viscosity 
and thermal conductivity. 


Sur Quelques Problémes de Mesures de Tur- 
bulence, Effectuées 4 l’Aide d’Anémométres 
Fils Chauds Parcourus par un Courant d’Intensité 
Constante. J. Gaviglio. La Recherche Aéronau- 
tique, May-June, 1959, pp. 33, 34. In French. 
Investigation of some problems pertinent to the 
measurement of turbulence by means of a hot- 
wire anemometer operating at a current of con- 
stant intensity. 


O Tochechnom Istochnike i Vikhrevoi Niti v 
Vintovom Potoke. P. Ia. Polubarinova-Kochina. 
Prikl, Mat.i Mekh., July-Aug., 1959, pp. 785-787. 
In Russian. Analysis covering point sources and 
vortex filaments in helical flows. 


A Two-Cell Vortex Solution of the Navier- 
Stokes Equations. R. D. Sullivan. J. Aero 
Space Sci., Nov., 1959, pp. 767, 768. Presenta- 
tion of a solution for flows that do not simply 
spiral in toward the axis and out along it, but 
have a region of reverse flow along it. 


O Rasprostranenii Slabykh Voln v Sploshnoi 
Srede pri Nalichii Luchistogo Perenosa Energii. 
Iu. S. Riazantsev. Prikl. Mat. i Mekh., July- 
Aug., 1959, pp. 787, 788. _In Russian. Calcula- 
tion of the propagation of weak plane waves in 
continuous media in the presence of radiant energy 
transfer. 


Internal Flow 


Techenie Viazkogo Gaza v Zazore Mezhdu 
Ekstsentrichnymi Tsilindrami. V. M. Shashin. 
AN SSSR Otd. Tekh. Nauk Izv. Mekh. i Mashino- 
str., Jan.-Feb., 1959, pp. 179-182. In Russian. 
Study of the flow of viscous gas between two 
stationary eccentrically located circular cylinders. 


The Behaviour of Aerofoil Cascades in Axial 
Compressors and in a Wind-Tunnel. P. de 
Haller. (BWK, No. 5, 1953, pp. 333-337.) Gt. 
Brit., MOS TIL/T4979, May, 1959. 9 pp. 
Translation. Presentation of the results of 
measurements performed on two-dimensional 
cascades in order to obtain exact data for the cal- 
culation of axial compressor characteristics. 
Assuming that side contraction of the flow passing 
through the cascade is prev ented, it is shown that 
the flow deceleration in the cascade must not 
exceed a certain maximum value. 


Sul Calcolo del Calettamento dei Profili di una 
Schiera di Pale di un Compressore Assiale. 
Oreste Acton. L’ Aerotecnica, Apr., 1959, pp. 66- 
69. InItalian. Presentation of a method for the 
design of compressor stages, based on the equa- 
tions derived by Weinig for the design of rectan- 
gular profiles. 


Eksperimental’ *noe Issledovanie Poter’ Dav- 
leniia vo Vrashc Kolese Osevogo 
Kompressora. A. S. Ginevskii and S. A. Dov- 
zhik. AN SSSR Otd. Tekh. Nauk Isv. Energ. i 
Avtom., Jan.-Feb., 1959, pp. 45-52. In Russian. 
Presentation of experimental results on pressure 
losses in axial compressors. 


Theoretical Assessment of the Performance 
Characteristics of Inward Radial Flow Turbines. 
F. J. Wallace. IME Proc., No. 33, 1958, pp. 
931-942; Communications, pp. 943-950; Au- 
thor’s Reply, pp. 950-952. 12 refs. Analysis of 
the performance and flow under conditions of re 
duced speed and pressure ratio. In addition, the 
influence of the various design parameters on the 
overall characteristics is discussed. 


On the Application of the Method of Singulari- 
ties to the a of Fluid Flow in Radial- 
Axial Turbines. S Vallander. Sov. Phys. - 
Dokl., Nov.-Dec., S938, pp. 1,113-1,116. Trans- 
lation. Presentation of equations for determin- 
ing the flow from a lattice of sources and a lattice 
of vortices. 


A Note on the Motion of Viscous Fluid Sub- 
jected to Uniform or Periodic Body Force aes 
for a Finite Time. Subhendu Datta. J. Tech 
Dec., 1958, pp. 73-79. Study of the tandem. 
sional motion of a viscous incompressible fluid 
between two parallel planes or through a circular 
pipe. 

O Prostranstvennykh Teche- 
niiakh Gaza v Kanalakh. O.S. Ryzhov. Prikl. 
Mat. i Mekh., July-Aug., 1959, pp. 781-784. In 
Russian. Derivation of a solution corresponding 
to analog spatial flows containing supersonic 
regions adjacent to the walls of the channel which 
has two planes of symmetry. 


K Raschetu Osesimmetrichnogo Reaktivnogo 
Sopla Naimen’shego Vesa. L. E. Sternin. AN 
SSSR Otd. Tekh. Nauk Izv. Mekh. i Mashinostr., 
Jan.-Feb., 1959, pp. 41-45. Im Russian. Deri- 
vation of formulas valid for nozzles with curved 
critical section used in the calculation of minimum- 
weight axisymmetric rocket nozzles. 


Gas Flow from a Vessel with Plane Walls Form- 
ing a Small Angle 2%. A. Arynov. Sov. Phys. - 
aos Nov.-Dec., 1958, pp. 1106-1, 112. Trans- 
ation. 
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Obtekanie Plastinki Struei Gaza, Vytekaiu- 
shchei iz Kanala. V.I. Troshin. Prikl. Mat. i 
Mekh., July-Aug., 1959, pp. 766-769. In Rus- 
sian Derivation of a solution for the problem of a 
gas stream issuing from a channel with parallel 
walls and flowing around a plate. 


Istechenie Gazovoi Strui iz Sosuda “-— 
pri Maksimal’nom Raskhode. 
Gushchin. Prikl. Mat. i Mekh., July Aug.. 
1959, pp. 770-776. In Russian. Application of 
the extended Chaplygin solution to the study of 
gas streams issuing from a channel of finite width. 


Experiments on Porous-Wall Cooling and Flow 
Separation Control in a Supersonic Nozzle. 
Leon Green, Jr., and K. L. Nall. (JAS 27th 
Annual Meeting, New York, Jan. 26-29, 1959, 
Rep. 59-38.) J. Aero/Space Sci., Nov., 1959, pp. 
689-697. 27 refs. 

A Perturbation Analysis of Shock Flow in a 
Nozzle. Roy Gundersen. Aero/Space Sci., 
Nov., 1959, p. 763. Extension of plane shock 
motion generated by a uniform compressive pis- 
ton motion to the case where the channel presents 
a throat. 


Wings & Airfoils 


Sull’Esistenza di Punti con Accelerazione In- 
finita sul Contorno di Profili Alari con Curvatura 
Finita in Corrente Transonica. Silvio Nocilla. 
(R.C. Accad. Naz!. Lincei, Cl. Sci. Fis. Mat. & 
Nat., Ser. 8, Feb., 1959.) Torino Polytech. Inst. 
Aero. & Appl. Mech. Lab. Monograph 429, 1959. 
10 pp. Reprint. In Italian. USAF-sponsored 
study covering the existence of infinite accelera- 
tion points over the profile of a finite wing in 
transonic flow. 


Neustanovivsheesia Dvizhenie Kryla Konech- 
mnogo Razmakha v Sverkhzvukovom Potoke v 
Sluchae Skachkoobraznogo Izmeneniia Skorosti. 
N. F. Vorob’ev. AN SSSR Otd. Tekh. Nauk Is 
Mekh. i Mashinostr., Jan.-Feb., 1959, pp. 167— 
170. In Russian. Calculation of the motion of a 
thin wing of finite span at small angle of attack in 
supersonic flow for the case of velocity variation 
with discontinuity. 

Sulla Teoria dei Profili Alari e delle Schiere di 
Profili Alari. Aldo Muggia. (Torino Accad. 
Sci., vol. 93, 1958-1959.) Torino Polytech. Inst. 
Aero. & Appl. Mech. Lab. Monograph 428, 1959. 
12 pp. Reprint. In Italian. Presentation of a 
method used in the classical theory of thin wings 
in nonviscous incompressible flow applicable to 
isolated airfoils, as well as to families of wings. 

Nappes en Cornet aux Bords d’Attaque d’une 
Aile en Delta. Robert Legendre. La Recherche 
Aéronautique, May-June, 1959, pp. 3-10. 17 
refs. In French. Description of a method for 
representing an approximately conical flow at the 
apex of a delta wing by means of first-order dif- 
ferential equations. 


Poleznaia Interferentsiia Kryla i Fiuzeliazha 
pri Giperzvukovykh Skorostiakh. G. L. Grod- 
zovskii. AN SSSR Otd. Tekh. Nauk Izv. Mekh. i 
Mashinostr., Jan.-Feb., 1959, pp. 170-173. 13 
refs. In Russian. Study of the favorable wing- 
fuselage interference at hypersonic speeds. 
Three cases are presented, including wedge- 
shaped fuselage and delta wing combinations, and 
the semiconical fuselage and triangular wings. 


Aeroelasticity 


Ustoichivost’ Mnogoproletnoi Paneli, Dvi- 
zhushcheisia vy Gaze. Zh. K. Makhortykh. AN 
SSSR Otd. Tekh. Nauk Izv. Mekh. i Mashinostr., 
Mar.-Apr., 1959, pp. 174-177. In Russian. 
Calculation of the oscillations of finite multispan 
panels moving at high supersonic speed through 
the surrounding gas. 


Generalized Spectral Representation in Aero- 
elasticity. A. K. Cross. J. Aero/Space Sci., 
Nov., 1959, pp. 766, 767. Presentation of a 
method to determine the compatibility of ob- 
served vibration data and statically determined 
stiffness data. 

Une Tentative pour Tenir Compte d’Effets 
Aérodynamiques Non Linéaires dans le Calcul du 
Flottement de Structure en Régime Incompres- 
sible. R. Mazet. La Recherche Aéronautique, 
July-Aug., 1959, pp. 48-50. In French. Tenta- 
tive development of a method for taking into 
account the nonlinear aerodynamic effects in 
structural flutter calculations for the incompres- 
sible case. 


Publications abstracted may be 
borrowed from the IAS Library. 
In making inquiry, please men- 
tion the month of Aero/Space 
Engineering in which the abstract 
appeared. This will facilitate 
servicing of requests. 
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Eksperimental’noe Iss!edovanie Avtokolebanij 
Kvadratnoi Plastiny v Sverkhzvukovom Potoxe, 
G. N. Mikishev. AN SSSR Otd. Tekk. Nauk Im 
Mekh. i Mashinostr., Jan.-Feb., 195 p. 154-157. 
In Russian. Experimental investigation of the 
flutter of a square plate in supersonic flow at 
Mach Number values of 1.7, 2.3, and 3 for the 
case when two sides of the plate, normal to the 
flow, are clamped and the other two, parallel to 
the flow, are supported. 


The Equation of Energy Balance for Fluttering 
Systems With Some Applications in the Super- 
sonic Regime. J. D.C.Crisp. (JAS 27th Annual 
Meeting, New York, Jan. 26-29, 1959, Rep. 59- 
57.) J. Aero/Space Sci., Nov., 1959, pp. 703- 
716, 738. 24 refs. 


Analysis of Acceleration, Airspeed, and Gust- 
Velocity Data from a Four-Engine Turboprop 
Transport Operating Over the Eastern United 
States. M.R. Copp and M. W. Fetner. U.S., 
NASA TN D-36, Sept., 1959. 21 pp. 13 refs. 


Summary of VGH and V-G Data Obtained from 
Piston-Engine Transport Airplanes from 1947 to 
1958. W. G. Walker and M. R. Copp. U.S. 
NASA TN D-29, Sept., 1959. 41 pp. 21 refs. 


Nouvelles Remarques sur la Systématisation du 
Calcul des Vibrations Propres d’une Structure 
Libre. R.Kappus and D. Clerc. La Recherche 
Aéronautique, July-Aug., 1959, pp. 50, 51. In 
French. Description of an approach used for 
systematizing calculations of natural vibrations in 
free structures. 

K Issledovaniiu Svobodnykh Kolebanii Neli- 
neinykh Sistem s Odnoi i Dvumia copes 
Svobody. N. K. Kulikov. AN SSSR Otd. 
Tekh. Nauk Izv. Mekh. i Mashinostr., Mar.-Apr., 
1959, pp. 81-87. 10 refs. In Russian. Study of 
free vibrations in nonlinear systems with one and 
two degrees of freedom, using a method which 
leads to more accurate results, even in the case of 
pronounced nonlinearity. 


The Inertial Effects of Springs in Resonance 
and Free Oscillation Experiments to Determine 
Damping. M.D. Frost. Australia, ARL Rep. A. 
111, Jan., 1959. 45 pp. 


Anti-Vibration Mounting of Aircraft Power 
Plants. II—-An Analysis of the Problems As- 
sociated with Turbojet, Turbo-Propeller and 
Reciprocating Engines. J. F. Harriman. Air- 
craft Eng., Aug., 1959, pp. 239-243. 


Aeronautics, General 


Special Issue: Farnborough Portfolio. The 
Aeroplane & Astronautics, Sept. 4, 1959, pp. 109- 
124, cutaway drawings. Partial Contents: The 
D.H.121 Short-Haul Turbojet. How the Hover- 
craft Works. The Avro 748 Feeder Liner. D. H. 
Sea Vixen FAW 1; All-Weather Naval Fighter. 
Bristol Siddeley Gamma Mk. 201. Folland Gnat 
Trainer Mk. 1. Fan Lift by Boulton Paul. 


Airplanes 


Description 


An All-Purpose Aircraft for Short Stage Routes. 
Hawker Siddeley Rev., June, 1959, pp. 27-30. 
Description of the development of the twin-engine 
turboprop Avro 748, a new DC-3 replacement. 


The Lightning Weapons System. Derek 
Wood. Interavia, Sept., 195S, pp. 1,081—1,085. 
Discussion of the supersonic fighter ‘‘Lightning,” 
covering also its interlinked radar, weapons, flying 
controls, instruments, and a variety of means of 
attack. 


Supersonic Possibilities. The Aeroplane & 
Astronautics, Aug. 28, 1959, pp. 69-72. Presen- 
tation of design criteria by various companies for 
supersonic transports The choice of power plant, 
cruising regime, pressurization and air condition- 
ing, and economic factors are discussed. 


Structural Design in British Aviation. P. B. 
Walker. Aircraft Eng., Aug., 1959, pp. 219-231. 
Review of current structural practices including 
strength and stiffness, application of computers, 
manufacturing techniques, testing, flutter, and 
fatigue. 


Background to the Britannic. H. G. Conway. 
The Aeroplane & Astronautics, Sept. 25, 1959, pp. 
261-264. Discussion of the development of the 
Short freighter in comparison with the overall 
pattern of general-purpose aircraft development. 
Potential performance characteristics are pre- 
sented. 


Made-to-Measure Feeder-Liner. The Aero- 
plane & Astronautics, Sept. 11, 1959, pp. 177-179 
Presentation of the design characteristics and 
development program of the Avro 748. 


Bemannte Uberschallfiugzeuge mit Turbinen- 
strahitriebwerken—Entwicklungsstand und Lei- 
D. Fiecke. Luftfahrttech- 

Sept. 15, 1959, pp. 305-321. 30 refs. In 
re watlve4 Survey of the progress made in the field 
of manned supersonic turbojet-powered aircraft. 
Tables and charts are presented and flight per- 
formances are determined. It is found that, for 
cases of a general nature, mean polar curves and 
mean thrust characteristics may be assumed. 
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Truck installation with AiResearch 
Gas Turbine Compressor Unit 
(GTCP 85-91) supplies pneumatic 
power for main engine starting, cooling 
and heating, and electrical power. 


EASTERN AIR LINES 
JET STARTER & ELECTRICAL 


SINGLE GAS TURBINE UNIT provides 
= fast starts, electrical power, cooling 


and heating 


AiResearch 


¢ Eastern Air Lines, long a leader in 
technological advances in the industry, 
has selected the AiResearch multi- 
purpose gas turbine power unit for 
starting of main engines, electrical 
power, and ground cooling and heat- 
ing of its new Electra fleet. Eastern 
was the first airline to place an order 
for this equipment and in recognizing 
the advantages of combining these 
functions in one unit. 

With over 50 mobile trucks now 
operating in 32 cities covering 20 


states, Puerto Rico and Canada, . 


approximately 3,000 scheduled depar- 
ture engine starts were, for example, 
completed in May of this year. This 
included more than 2,200 hours of 
turbine operation, also used to supply 
electrical power and maintenance 
engine starts. 

Heart of the lightweight ground 
support systems are AiResearch gas 
turbine compressor power units cap- 
able of delivering both electrical and 
pneumatic power. Quick starting by 


pushbutton without warmup, they 
operate in any weather extreme from 
—65°F. to +130°F. 

AiResearch’s versatile ground sup- 
port equipment is tailored to meet the 
requirements of the rapidly expand- 
ing commercial airline fleets of new 
turbine-powered airliners, military 
aircraft and tactical missiles. Light- 
weight, compact units can be designed 
to specific configurations or installed 
on standard vehicles. 

Your inquiries are invited. 


AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix, Arizona 
Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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High-Speed & High-Altitude Flight 


Na Sverkhzvukovykh Skorost’iakh. N. Ro- 
manov. Grazhdanskaia Aviatsiia, June, 1959, pp 
32-34. In Russian. Survey of problems related 
to the development of supersonic transport air- 
craft, covering structural characteristics and 
future power plants. 


Conditiile Meteorologice Pentru Zborurile de 
Mare Altitudine. C. Sorodoc. Rev. Transp., 
May, 1959, pp. 217-219 In Rumanian. Dis- 
cussion covering the weather conditions for high- 
altitude flight. 


Landing Gear 


Comet 4 Wheels and Brakes by Dunlop. de 
Havilland Gazette, Aug., 1959, pp. 125, 134. 


Operating Characteristics, Economics 


C-130B Category I Stability and Control Tests. 
Appendix I—Data Analysis Methods. Appendix 
I1—Genera! Aircraft Information. W. A. Lusby 
and T. D. Benefield. USAF FTC TR 59-17 
{A D 214949], June, 1959. 107 pp. 

C-133A Category II Performance Test. Ap- 
pendix I—Data Analysis Methods. Appendix 

I—General Aircraft Information. D. L. Flood 
and T. D. Benefield. USAF FTC TR 59-16 [AD 
214950), June, 1959. 128 pp. 

Aircraft Growth—Local Transport Category. 
W. . Arata, Jr. Aero/Space Engrg., Nov. 
1959, pp. 42-47. Discussion of aircraft growth i in 
the transport category, as conditioned by the 
following: (a) customer requirements, (b) eco- 
nomic timing, (c) procurement regulations, (d) 
component availability, (e) design and weight 
relationships, and (f) compatibility problems. 

Take-off Monitors. Flight, Sept. 25, 1959, 
pp. 289-291. Discussion of some of the v atiables 
of aircraft performance that must be taken into 
account in designing take-off monitors. 


Técnicos del Vuelo Supersénico. 

G. Moreno. Rev. Aero., May, 1959, pp. 381- 
Sar In Spanish. Survey of technical problems 
encountered in supersonic flight, with particular 
reference to the aerodynamics of the fuselage, 
structural aspects, propulsion systems, cabins, 
and ground installations. 


Ob Opredeleniig Optimal’noi po Raskhodu 
Topliva Traektorii pri Postoiannoi 
Skorosti Dvizheniia. L. Denisova and I. O. 
Mel’ts. AN SSSR Otd. Tekh Nauk Isv. Energ. i 
Avtom., Mar.-Apr., 1959, pp. 141-143. In 
Russian. Determination of the optimum climb 
trajectory in the case of constant velocity, con- 
sidered in terms of minimum fuel consumption. 


Airports 


Distantsionnoe Vkliuchenie Posadochnykh Og- 
nei. K. Volkov. Grazhdanskaia Aviatsiia, June, 
1959, pp. 5, 6. In Russian. Brief discussion of a 
remote control system for operating approach 
lighting installation. 


Aviation & Space Medicine 


Cutaneous Toxicity Evaluation of Air Force 
Development Materials. M. V. Shelanski 
and K. L. Gabriel. USAF W ADC TR 59-124 
[AD 215535}, June, 1959. 6 pp. Investigation 
as to whether certain treated fabrics can cause 
skin irritations. 


The Effect of Temperature on Tolerance to 
Positive Acceleration. B.F. Burgess, Jr. (Aero 
Med. Assoc. 30th Annual Meeting, Los Aneeles, 
Apr. 27,1959.) Aerospace Med., Aug., 1959, pp. 
567-571. 

Human Impact Survival at 162 g. A. H. Has- 
brook. Cornell U. Av. Crash Injury Res. Paper, 
Mar., 1959. 5 pp. Abridged. USAF-Navy- 
supported study of a case of human free-fall show- 
7 that man can survive a mean deceleration of 

g. 


Physiologic Response to Subgravity. II— 
Initiation of Micturition. J. E. Ward, W. R. 
Hawkins, and H. D. Stallings. Aerospace Med., 
Aug., 1959, pp. 572-579. 

Quantitative Estimation of Urinary Metabolite 
of Adrenaline and Noradrenaline as Possible 
Indication of Tolerance to Gravitational Stress. 

Berman. (Aero Med. Assoc. 30th Annual 
Meeting, Los Angeles, Apr. 27,1959.) Aerospace 
Med., Aug., 1959, pp. 580-584. 


Multidimensional Scaling Approach to the 
Determination of Basic Psychological 
for Pure Tones. R. W. Peters. USAF WADC 
TR 59-201, Apr., 1959. 34 pp. 12 refs. 


Studies of Isolation and Confinement. G. E. 
Ruff, E. Z. Levy, and V. H. Thaler. (Aero Med. 
Assoc. 30th Annual Meeting, Los Angeles, Apr. 
27,1959.) Aerospace Med., Aug., 1959, pp. 599- 
604. Description of confinement tests conducted 
under simulated operational conditions with crew 
members of future aircraft and space ——. by 
planning groups of five men in a 17- X 7- X 6-ft. 
compartment area. An evaluation of results is 
included. 


A System for Monitoring the Electrocardiogram 
uring Body Movement. W. E. Tolles and W. J. 
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Carbery. USAF WADC TR 58-453 {AD 215- 
538], Apr., 1959. 42 pp. 

Effect of Body Posture on Maximal Inspiratory 
and Expiratory Stroke Volume. F. G. Hall and 
John Salzano. USAF WADC TR 59-128 [AD 
212319), Mar., 1959. 8 pp. 

Maintenance of Acclimatization by Re-Expo- 
sure to Altitude. J. L. Chapin. USAF SAM 
Rep. 59-23, June, 1959. 13 pp. Study under- 
taken to determine how well individuals who had 
attained a certain level of natural acclimatization 
to altitude could maintain this acclimatization by 
intermittent re-exposure to the altitude at which 
acclimatization was originally attained. 

A Search for Genetic Change in Drosophila 
Melanogaster Exposed to Cosmic Radiation at 
Extreme Altitude. S. B. Pipkin and W. N. Sul- 
livan. Aerospace Med., Aug., 1959, pp. 585-598. 
26 refs. 

Higiene Visual del Aviador. M. E. de Antonio. 
Rev. Aero., Apr., 1959, pp. 285-293. In Spanish. 
Review of hygienic measures for the protection of 
pilot's vision. 


Human Engineering 


A New Concept: The Kinalog Display System. 
L. J. Fogel. Human Factors, Apr., 1959, pp. 30- 
37. Description of a technique which may be 
used to resolve sensory conflict between visual and 
kinesthetic inputs. The forces acting kinesthet- 
ically are shown visually and related to the atti- 
tude of the aircraft and to the earth's surface for 
both the individual cockpit instruments and an 
integrated pictorial display. 

The Pilot’s Role in Space Flight. Ch. B. 
Westbook. Aero/Space Engrg., Nov., 1959, pp. 
51-54, 67. Discussion of the possible uses of 
man as part of the flight control system of a space 
vehicle either as a pilot, flight controller, actuator, 
or in other capacities. 


Missions for Manned Military Spacecraft. 
H. E. Bamford, L. F. Hanes, and S. E. Wilson. 
Human Factors, Apr., 1959, pp. 16-29. 40 refs. 
Study providing a basis for planning the crew 
station development effort for military spacecraft 
of the next decade. This involves the analysis of 
the operational and supporting military objectives 
which might be assigned to such vehicles, and the 
human and technological resources anticipated 
for the era in question. 


The Use of Gliding Cyclograms in the Biome- 
chanical Analysis of Movements. R. J. Drillis. 
Human Factors, Apr., 1959, pp. 1-11. 28 refs. 


Chemistry 


The Ionization and Dissociation of Oxygen by 
Electron Impact. D. C. Frost and C. A. Mc- 
Dowell. (Am. Chem. Soc. J., 1958, pp. 6,183- 
6,187.) U. Brit. Col. Dept. Chem. Sct. Rep. 1 
(AFCRC TN 59-228) [AD 210927], 1958. 5 pp. 
26 refs. 


The Spectra of ees Oxides. I—The 
Spectrum of N2O,. C. Hisatsune. Kansas 
State U. Sci. Rep. 1 CAFE RC TN 59-453), 1959. 
60 pp. 56 refs. 


Synthesis, Properties and Complex Formation 
of Fluorinated Compounds. Jack Radell and J. 
W. Connolly. USAF WADC TR 59-118 [AD 
211656), Mar., 1959. 20 pp. 20 refs. 


The Application of Differential Thermal Analy- 
sis to the Study of High Polymers. J. Coste. 
(Industr. Plast. Mod., Apr., 1957, pp. 37-42.) 
Gt. Brit., MOS TIL/T 4985, Apr., 1959. 10 pp. 
Tra anslation. 


Investigation of the Thermal Stability of Por- 
phyrins. J. F. Hazel, W. M. McNabb, Philip 
George, R. A. Baxter, and J. M. Goldstein. 
USAF WADC TR 59-274, May, 1959. 18 pp. 


Rapid Separation and Gravimetric Determina- 
tion of Aluminum in Ferrous Metals. L. A. 
Keyser and Ch. D. Houston. USAF WADC TN 
58-361 [AD 214695], May, 1959. 7 pp. 11 refs. 


Computers 


Evaluation of Electronic Integrators. B. Ia. 
Kogan (Avtom. i Telemekh., Sept., 1957.) 
Automation & Remote Control, Aug., 1958, pp. 
888-893. Translation. Comparison of _ the 
minimum permissible integration frequency for a 
sinusoidal input signal and of the largest permis- 
sible integrating time for a step signal for the three 
main types of electronic integrators. The effect of 
primary errors and the finiteness of the dynamic 
range are also established. 

Electrical Linkages for Computing Equipment: 
A. A. Hauser, Jr. Auto. Control, Sept., 1959, pp- 
1-6, 9. Presentation of a technique whereby 
electrical analogs of straight-bar plane linkages 
may be constructed. 


The MOBIDIC Computer Series. John Ter- 
zian. Sylvania Tech., July, 1959, pp. 58-64. 
Description of a series of related computers in the 
medium- to large-sized class, explaining the basic 
logic and circuit techniques, as well as the inter- 
action of computer elements. 


Electrical Angular Errors and Residual Volt- 


ages in Inductive Computer Elements. Iu. M 
Pul'er. (Aviom. i Telemekh., June, 1957.) Auto- 


mation & Remote Control, May, 1958, pp. 579-592, 
Translation. 


A Stochastic Boost Theory of Social Interaction 


in the Dyad. . G. Foa and sacks. 
Social Res. TN 1 (AFOSR TN 
59-446) [AD 214808], Apr., 1959. 63 pp. 14 


refs. pai of a model which attempts to 
predict how the reciprocal behavioral expectations 
of two interacting persons change in time as q 
result of their intervening perceptions of behavior. 


Devices Using Direct-Coupled Uni. 
polar Transistor Logic. J. T. Wallmark and § 
M. Marcus. JRE Trans., EC Ser., June, 1959, 
pp. 98-107. 


Generalized Integration on the Analog Com. 
puter. G. A. Bekey. JRE Trans., EC Ser, 
June, 1959, pp. 210-217. Discussion of an at. 
tempt to use Padé time-delay units in generalized 
integration, and development of a new analog 
integrator based on a simple numerical integratiog 
formula. 


Transfer-Function Discovery on the PACE 
Analogue Computer. J. H. lilsum. Canada, 
NRC Div. Mech. Eng. Rep. MK-2, Feb., 1959, 
34 pp. 13 refs. 


Shaft Angle Encoders Afford High Accuracy, 
C. F. Winder. Electronic Ind., Oct., 1959, pp 
76-80. Description of an optical shaft angle en- 
coder converting analog input data into digital 
output data with accuracies of +4 parts per 
million. Its outstanding features, components, 
code patterns, and code discs employed are also 
discussed. 


A High-Speed Analog- wat See for 
Simulation. R. C. Lee and IRE 
Trans., EC Ser., June, 1959, pp. rise: 190°" Navy- 
supported research. 


A Perturbation Technique for Analog Com- 
puters. Appendix—Derivation of Rocket Nom- 
inal and Perturbation Equations. L. Bush and 
P. Orlando. JRE Trans., EC Ser., June, 1959, pp. 
218-221. Study of the motion of a fin-stabilized 
rocket to determine the effect of perturbing forces 
on the trajectory. It is shown that the conven- 
tional perturbation techniques can be used simul- 
taneously with the solution of a system of nominal 
equations on an analog computer to improve 
accuracy. 

Distributed Parameter Vibration with Struc- 
tural Damping and Noise Excitation. R. 
Powell. IRE Trans., EC Ser., June, 1959, pp. 
197-200. 11 refs. Army- -supported study. 


The Application of Analog Computers to Various 
Combustion, Flame, and Fluid Dynamics Prob- 
lems. T. if Williams. USAF WADC TN 
58-171 [AD 207528), June, 1958. 53 pp. 25 
refs. Presentation of several investigations in the 
field of flame and fluid dynamics by means of 
analog computers. The method of attack of each 
problem is given along with an estimate of the 
required computer equipment. Results possible 
with the computer are compared with those ob- 
tainable with other presently available methods of 
solution. 


Data Processing—Today and Tomorrow. F. 
J. Anderson. Sylvania Tech., July, 1959, pp. 55- 
57. Discussion of data processing using high- 
speed digital computers. 


Processing Data in Bits and Pieces. F. P. 
Brooks, Jr., G. A. Blaauw, and W. Buchholz. 
IRE Trans., EC Ser., June, 1959, pp. 118-124. 
Description of a data-handling unit which permits 
binary or decimal! arithmetic to be performed on 
data fields of any length from one to 64 bits. 


On Elimination of the Influence of Delay on the 
Dynamics of Nonlinear Sampled-Data Systems. 
Ya. Z. Tsypkin. Sov. Phys. - Dokl., Jan-Feb., 
1959, pp. 38, 39. Translation. 

oT” Width Control of Sampled Data Systems. 

. L. Nelson. Columbia U. Sch. Eng. Dept. 
Bec. Eng. TR T-35/B(AFOSRTN 59-609) |AD 
217396), July 6, 1959. 149 pp. 25 refs. Inves- 
tigation of pulse width control for the on-off 
regulation of systems subject to sample data, 
considering the basic capability of this type of 
control in relation to simple on-off, or relay, con- 
trol and in relation to pulse amplitude control. 


Pulse Width Modulated Relay Control of 
Systems Subject to Sampled Data. W. L. 
Nelson. Columbia U. Sch. Eng. Dept. Elec. Eng. 
TR T-34/E |A4FOSR TN 59-282) [AD 212915], 
1959. 68pp. 14refs. Discussion of limit cycles 
which occur in relay control systems with sam- 
pling, and development of two methods of design 
employing pulse width control which eliminate 
these limit cycles. 


Preparation of Radar Data for High-Speed 
Digital Computers. R.R. Fidler, R. B. Angus, 
Jr., and P. F. Marino. ‘Slvanta Tech., July, 1959, 
pp. 97-105. Discussion of radar data conversion 
for automatic systems when the objective is to 
translate true and extraneous radar receiver 
signals into positiv e reports which have associated 
with them estimates of appropriate target param- 
eter positions, such as range, azimuth, and 
range-rate. The three most common mathe- 
matical signal-in-noise problems are described in 
some detail, and one method of equipment imple- 
mentation is presented as an example. 


Circuit Designs for a General Purpose Com- 
puter. T. E. Baker, Jr., E. U. Cohler, M. I. 
Crystal, and J. E. Monahan. Sylvania, Tech., 


July, 1959, pp. 68-79. 
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sat 


America’s mos 


Discoverer 
Program 
“Firsts” 

by AGENA 
Satellites 


First to be controlled on orbit. 
The Agena is also unique in its 
ability to be turned 180° to a tail- 
first position and tilted to a 60° 
downward angle for capsule ejection. 


First to be put on a polar orbit. 
Only the Agena, with its horizon- 
scanner and its response to signals 
from earth, can be placed on a pre- 
cise, predicted orbit over the pole. 
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First to carry new systems into space. 
The Agena has proved out many 
devices — control, communication, 
telemetry, life-sustaining—to be used 
in other advanced space programs. 


gt 
62 


The Agena is the largest and heaviest true satellite the U.S. has ever put on orbit. It is the only satel- 
lite that can be put on a precise, predicted orbit...that can be controlled while on orbit...that can 
eject a recovery capsule. It can carry a wide variety of very heavy and specialized payloads. The 
Agena satellite is now used exclusively in the Discoverer Program, directed by the Advanced 
Research Projects Agency and managed by the Ballistic Missile Division of the U.S. Air Force. 


MISSILES AND SPACE DIVISION 
MISSILE RESEARCH & DEVELOPMENT ¢ BALLISTIC MISSILE SYSTEMS MANAGEMENT 
ROCKETRY * ULTRASONIC AERODYNAMICS ¢ SPACE INVESTIGATIONS * NUCLEAR PHYSICS 
ADVANCED ELECTRONICS ¢ HIGH-SPEED AUTOMATIC DATA REDUCTION 
SATELLITES * RAMJET PROPULSION TESTING 
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Now under development at IBM are new and unusual elec- 
tronic computing systems that will greatly strengthen man’s 
control of his environment. In one project, for example, 
advances in acoustics, oceanography, and information theory 
are being coordinated to yield a data system that will sentinel 
the ocean’s depths. Another group is applying a computer’s 
logic and computational capabilities to analyze, correlate, and 
identify input signals to data acquisition systems. In the late 
development stage is an extremely high-speed, large-capacity 
computing system which will automatically handle the large 
volume of detailed records and communications required by a 
“nationwide sales operation. To staff such efforts, scientists, 
mathematicians, and engineers of vision are needed. 


SYS 


IBM’s rapid expansion provides many opportunities for you 
to advance—either through technical achievement or engi- 
neering administration. You may work independently or with 
a small team, and you can choose your assignments from a 
broad range of research and development areas. Specialists of 
many different backgrounds are available to assist you in your 
‘work. This is an excellent opportunity for a scientific or 
engineering career that combines maximum growth potential 
with job stability. 
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CAREERS ALSO AVAILABLE 
IN THESE AREAS... 


Acoustics 


Applied mathematics 
& statistics 


Applied physics 

Circuit design & development 
Component engineering 
Computer analysis 
Cryogenics 

Flight test analysis 
Human factors 

Inertial guidance 
Information retrieval 
Logical design 
Magnetics 

Microwaves 

Operations research 
Programming 

Radar circuitry 
Transistor circuit design 


QUALIFICATIONS: B.S. or advanced degree 
in Electrical or Mechanical Engineering, Phys- 
ics or Mathematics—and proven ability to 
assume a high degree of technical responsi- 
bility in your assignments. 


TYPICAL ASSIGNMENTS 


Planning and logical design of solid state 
computers, input-output systems, and peri- 
pheral equipment. Knowledge of digital sys- 
tems required with experience in transistor 
circuitry and switching techniques. 


Analysis of ferrite ‘‘memory” and buffer 
systems and design of new high-speed con- 
figurations, including drive and addressing 
circuitry, for advanced solid state data proc- 
essing systems. Familiarity with digital com- 
puter systems and magnetic core ‘“‘memory” 
design. 


Solutions of real-time contro! problems with 
digital techniques; mathematical analysis of 
navigation and fire control systems, ray trac- 
ings, and signal cross-correlations. 


Application of information theory to signal 
processing. Familiarity with signal cross- 
correlation techniques, statistical data proc- 
essing, sampled-data control theory, analog- 
digital data processing techniques, signal 
propagation, and beam formation. Naval ex- 
perience required in at least one of these 
specialties: sonar, fire control, ASW, naviga- 
tional systems, signal processing. 


Investigation of new computer applications 
and techniques, based on observation and 
analysis of customer needs; establishment of 
broad systems concepts, assisting in both 
logic and machine design. Experience re- 
quired in digital computer applications, tech- 
nical organization of a medium or large 
machine installation. 


Circuit design of advanced data processing 
systems and input-output equipment, working 
closely with logic designers. Experience re- 
quired in design of arithmetical control and 
switching circuitry to reduce logic diagrams 
to component counts for cost-estimating 
development. 


Application of transistor-diode logic to de- 
velop advanced circuitry; review of new cir- 
cuits for possible use in digital contro! sys- 
tems, defining basic techniques for improving 
performance characteristics. 


Laboratory facilities are located in Endicott, 
Poughkeepsie, Kingston, Owego, and York- 
town Heights, N. Y.; Lexington, Ky.; and San 
Jose, California. 


For details, write, outlining background and 
interests, to: 


Mr. R. E. Rodgers, Dept. 501L 
IBM Corporation 

590 Madison Avenue 

New York 22, N. Y. 


® 


INTERNATIONAL BUSINESS MACHINES CORPORATION 


Analysis of Block Diagrams for Serial Electronic 
Computers. A. Mikhailov (Avtom.i Telemekh., 
Dec., 1957.) Automation & Remote Control, 
Sept., 1958, pp. 1,156-1,164. Translation. 
Analysis of the utilization of the working time 
and the components in digital computers. 

Problems of Mating In-Out Devices to Solid- 
State Digital Computers. Herbert Kaufman and 
Herbert Ullman. Sylvania Tech., July, 1959, pp. 
89-96. Discussion of the signal problem involv- 
ing the electrical transformation of standard 
computer signals to a variety of signals accept- 
able by in-out devices. The choice of circuits, 
transistors, and the design philosophy used to 
solve the transformation standardization problem 
are described in detail. 


Calculations on Electromagnetic Systems Using 
Electrical Analogs. leskerov. (Avtom. 7 
Telemekh., Aug., 1957.) Automation & Reimote 
Control, June, 1958, pp. 815-821. Translation. 
Presentation of a method for producing electrical 
analogs when solving magnetic field distribution 
problems for electromagnetic systems for. cases 
where the problems amount to the solution of 
Dirichlet’s exterior problem. 

Linear System Approximation by Differential 
Analyzer Simulation of Orthonormal Approxima- 
tion Functions. E.G. Gilbert. [RE Trans., EC 
Ser., June, 1959, pp. 204-209. 12 refs. 

The Use of a Repetitive Differential Analyzer 
for Finding Roots of Polynomial Equations. P. 
Madich, J. Petrich, and N. Parezanovich. 
Trans., EC Ser., June, 1959, pp. 182-185. 


Single-Input Nonlinear Converters. L. V.- 
Medvedev, A. A. Fel’dbaum, and L. N. Fitsner. 
(Avtom. i Telemekh., Oct., 1957.) Automation & 
Remote Control, Aug., 1958, pp. 945-954. 11 refs. 
Translation. Presentation of circuits developed 
for the main types (diode, diode-triode, combined 
and balancing) of nonlinear converters, and de- 
scription of their uses. 


Un Nuovo Componente Elementare per Reti 
Logiche Dotate di Alte Facolté. P. G. Perotto. 
(Torino Accad. Sci., vol. 92, 1957-1958.) Torino 
Polytech. Inst. Aero. & Appl. Mech. Lab. Mono- 
graph 424, 1959. 28 pp. Reprint. In Italian. 
Definition of the properties of an elementary cell 
for a logical network, covering the construction of 
cibernetic models, establishment of an analogy 
with the nervous network, and application to the 
case of computers. 


Primenenie Metoda Elektroanalogii k Reshe- 
niiu Zadach Luchistogo Teploob V. 
Adrianov. AN SSSR Otd. Tekh: Nauk I20. 
Energ. i Avtom., Jan.-Feb., 1959, pp. 20-25. In 
Russian. Application of the method of electric 
analogy to the solution of problems in radiative 
heat transfer. 


Raschet na Prochnost’ Diskov Turbomashin na 
Matematicheskoi Mashine. A. V. Amel’ianchik. 
AN SSSR Otd. Tekh. Nauk Izv. Mekh. i Mashino- 
sir., Jan.-Feb., 1959, pp. 138-143. In Russian. 
Description of the universal programing and 
methods used for applying electronic computers 
to calculate the strength of turbine discs. 


Electronic Computers for Reconnaissance Field 
Units. Appendix I—Programs Developed for 
Computers. Appendix I]—Church Space Re- 
section and Orientation. Appendix II1I—Coding 
for Various Computers. Appendix IV—Photo 
Orientation and Space esection (Church 
Method). A. A. Garra and M. B. Erskine. 
USAF RADC TR59-71 [AD 215440], June, 1959. 
26 pp. 

New Approach to Ground Control Guidance. 
R. E. MacDonald. GSE, Aug.-Sept., 1959, pp. 
81-84, 86. Discussion of the ground control 
guidance system Athena used for the quick 
recovery of a missile nose cone through precision 
direction of missile. 


Control Theory 


K Teorii Optimal’nogo Regulirovaniia. N. N. 
Krasovskii. Prikl. Mat. i Mekh., July-Aug., 
1959, pp. 625-639. 14 refs. In Russian. Study 
of problems related to the optimum control = 
systems with a linear core, and development oO 
approximate methods for calculating the optimum 
trajectories and constructing optimum systems. 


Dinamika Nepreryvnykh Sistem Ekstremal’- 
nogo Regulirovaniia, Osnovannykh na_ Metode 
Gradienta. Krasovskii. AN SSSR_Otd. 
Tekh. Nauk Izv. Energ. i Avtom., May-June, 
1959, pp. 43-49. 12 refs. In Russian. Study of 
certain dynamic problems of continuous optimiz- 
ing control systems, based on the gradient method. 


O Perekhodnykh Protsessakh v Ekstremal’- 
nykh Sistemakh Regulirovaniia. O. M. Kry- 
zhanovskii and V. M. Kuntsevich. AN SSSR 
Otd. Tekh. Nauk Izv. Energ. i Avtom., May-June, 
1959, pp. 32-42. 13 refs. In Russian. Study of 
transient processes in optimizing control systems. 


On Optimum Transient?Response in Power- 
Saturating Systems. E. A. Rozenman. (Avtom. 
i Telemekh., June, 1957.) Automation & Remote 
Control, May, 1958, pp. 539-555. Translation. 
Study determining the nature of the shortest 
transient response in power saturating (heat 
saturating) systems. It is demonstrated that the 
optimum law for the variation of the actuating- 
motor current is almost linear for large heating 
time constants. 
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Definition of an Optimal Linear Dynamic Sys- 
tem from an Extremum Criterion i? toa 
Particular Form of Functional. N. Andreev. 
(Avtom. i Telemekh., July, 1957.) PR 
Remote Control, June, 1958, pp. 665-670. Trans- 
lation. 

Methods of Extremum Control. I. S. Moro- 
sanov. (Avtom. i Telemekh., Nov., 1957.)  Auto- 
mation & Remote Control, Sept., 1958, pp. 1,077- 
1,062. 17 refs. Translation. Discussion of the 
main methods of extremum control. Calculations 
on self-oscillation modes are demonstrated using 
relay systems as an example, and suggestions on 
the practical use of the control systems are 
made. 


Determination of the Distribution Law Pa- 
rameters for a Random Function from Limited a 
Priori Data. Iu. P. Leonov and L. A. Tel’ksnis 
(Avtom. 1 Telemekh., Nov., 1957.) Automation 
& Remote Control, Sept., 1958, pp. 1,032-1,044 
10 refs. Translation. 

Integral Canonical Representation of Random 
Functions and Their Application in Deriving 
Optimal Linear Systems. V. S. Pugachev. 
(Avtom. i Telemekh., Nov., 1957.) Automation & 
Remote Control, Sept., 1958, pp. 1,017-1,031. 
Translation. 


A Method of Producing Complex Control Laws 
Using Only the Error Signal or Controlled Coor- 
dinate Plus Their First Derivatives. 5 
Emel'ianov. (Artom. i Telemekh., Oct., 1957.) 
Automation & Remote Control, Aug., 1958, pp. 
921-931. 10 refs. Translation. 


Transient and Steady-State Processes in Pulse 
Systems with Abruptly-Changing Variable Pa- 
rameters. F.M.Kilin. (Avtom.i Telemekh., Dec., 
1957.) Automation & Remote Control, 'Sept.. 
1958, pp. 1,109-1,128. Translation. 


On the Stability of Nonlinear Control Systems 
Described by Fifth and Sixth Order Differential 


Equations. E. N. Rozenvasser. (Aviom. 
Telemekh., Feb., 1958.) Automation & Remote 
Control, Jan., 1959, pp. 91-102. Translation. 


Nekotorye Zadachi Teorii 
Programmirovaniia. Ia. N. Roitenberg. Prikl. 
Mat. i Mekh., July-Aug., 1959, pp. 656-665. 10 
refs. In Russian. Study of a problem in the 
theory of dynamic programing for pulse as well as 
continuous-operation systems. 


How to Make Power Spectral Density Analyses 
of Measurement Signals. A.R. Soffel. JSA J., 
Sept., 1959, pp. 80-84. 


On the Synthesis of Structures of Multiple- 
Looped Control Systems Including Elements with 
Lags. M. V. Meerov. (Avtom. i Telemekh., 
Dec., 1957.) Automation & Remote Control, 
Sept., 1958, pp. 1,146-1,155. Translation. 


Code Rings and Their Uses in Remote Control 
Equipment. A. N. Radchenko. (Avtom. i 
Telemekh., Aug., 1957.) Automation & Remote 
Control, June, 1958, pp. 809-814. Translation. 
Derivation of ring coding principles from which 
existing pulse-code telemetering and remote con- 
trol equipment may be considerably simplified. 


Frequency Methods of Remote Control for 
Distributed Objects. V. A. Il'in and K. P. 
Kurdiukov. (Avtom. i Telemekh., Feb., 1958.) 
Automation & Remote Control, Jan., 1959, pp. 
167-176. Translation. Development of a fre- 
quency method of selecting and controlling dis- 
tributed objects, using line control channels. 


Performance of Closed-Loop Flip-Flop Control 
Systems in Missiles and Rockets. Milton Rog- 
ers and George Shapiro. Westinghouse AAD Rep 
(AFOSR TN 59-349) [AD 213677], Apr. 5, 
1959. 66 pp. Development of the basic concepts 
underlying the synthesis and analysis of closed- 
loop, flip-flop control systems of the electro-me- 
chanical type. 


Designing Static Control Circuits. E. L. 
Rudisill. Mach. Des., Oct. 1, 1959, pp. 117-123. 
. Application of logic functions to static electrical 
control systems. 


Avtokolebatel’nye Sistemy pri Nalichii Med- 
lenno Meniaiushchikhsia Vneshnikh Vozdeistvii. 
A. A. ig ge AN SSSR Otd. Tekh. 
Nauk Izv. Mekh. i Mashinostr., Jan.-Feb., 1959, 
pp. 158-161. In Shes sag Further development 
of a method of solution for self-oscillating systems 
in the presence of slowly varying external forces. 


Ob Odnom Priblizhennom Sposobe Issledo- 
vaniia Avtokolebatel’nykh Sistem pri Nalichii 
Medlenno Izmeniaiushchikhsia Vneshnikh Voz- 
deistvii. V. I. Sergeev. AN SSSR Otd. Tekh. 
Nauk Izv. Mekh. i Mashinostr., Jan.-Feb., 1959, 
pp. 162-164. In Russian. Development of an 
approximate method for studying self-oscillating 
systems in the presence of slowly varying external! 
forces. An illustrative example is presented to 
prove the applicability of the method. 


Determining the Coefficients of Transfer Func- 
tions for Linearized Automatic Control Elements 
and Systems. M. P. Simoiu. (Artom. i Tele- 
mekh., June, 1957.) Automation & Remote Con- 
trol, May, 1958, pp. 556-571. Translation. 


The Effect of Certain Nonlinear Characteristics 
in the Elements of an Isodrome Regulator on the 
Transient Response of an Automatic Control 
System. E. K. Krug and O. M. Minina. 
(Avtom. i Telemekh., Oct., 1957.) Automation & 
— Control, Aug., 1958, pp. 932-944. Trans- 
ation. 
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Approximate Determination of the Output 
Coordinate Probability Characteristics for Non- 
linear Automatic Control Systems. B.G. Dostu- 
pov. (Avtom. t Telemekh., Nov., 1957.) Auto- 
mation & Remote Control, Sept., 1958, pp. 1,045- 
1,056. refs. Translation. 

Priblizhennyi Metod Issledovaniia 
Sistem s Peremennymi Parametrami. N. 
Kuzovkov. AN SSSR Otd. Tekh. Nauk a 
Energ. t Avtom., Mar.-Apr., 1959, pp. 60-4. In 
Russian Development of an approximate 
method for studying linear systems with variable 
parameters. 

Optimal Transients in an Automatic Control 
System Having a Bounded Regulator Unit. E. 
K KrugandO.M. Minina. (Avtom.i Telemekh., 
Jan., 1958.) Automation & Remote Control, Jan., 
1959, pp. 8-20. Translation. 

Relaxing the Sufficiency Conditions for Abso- 


lute Stability. Vasile-Mikhai Popov. (Avtom. i 
Telemekh., Jan., 1958.) Automation & Remote 
Control, Jan., 1959, pp. 1-7. Translation. Study 


of the sufficiency conditions in the case of auto- 
matic control systems which contain a servo- 
motor with a nonlinear speed characteristic. 

O Primenenii Kolichestvennoi Otsenki Nadezh- 
nosti Raboty Ustroistv Avtomaticheskikh Sis- 


tem. A. V. gy poe AN SSSR Otd. Tekh. 
Nauk Isv, Energ. i Avtom., May-June, 195%, pp. 
181, 182. In lag Application of the quan- 


titative analysis to determine the reliability of 
automatic control systems. 


Analysis of Properties and Synthesis of Auto- 
matic Control Systems with Lag. Fan Chun Wui. 
(Avtom. i Telemekh., Mar., 1958.) Automation & 
Remote Control, Feb., 1959, pp. 187-198. Trans- 
lation. Extension of a method for synthesizing 
compensating devices of servosystems to the case 
of systems with lag. 

Conditionally Stable Controlled Systems Om 
Class of Optimal Controlled System.) A. \ 
Letov. (Avtom. t Telemekh., July, 1957.) hang 
mation & Remote Control, June, 1958, pp. 649- 
664. Translation. 


Increasing the Speed of Certain Automatic 
Control Systems by Means of Nonlinear and 
Computing Devices. G. M. Ostrovskii. (Aviom. 
i Telemekh., Mar., 1958.) Automation & Remote 
Control, Feb., 1959, pp. 199-209. Translation. 

Problema Kachestva dlia Nelineinykh Avto- 
reguliruemykh Sistem s Kvadratichnoi Metrikoi. 
A.M. Letov. AN SSSR Otd. Tekh. Nauk Izv. 
Energ. ¢ Aviom., May-June, 1959, pp. 25-31. 17 
refs. In Russian. Development of a method for 
the solution of qualitative problems in nonlinear 
automatic control systems with quadratic metric. 


O Vydelenii Oblastei Ustoichivosti Nelineinykh 
Avtomaticheskikh Sistem na Osnove Garmoni- 
cheskoi Linearizatsii. E. P. Popov. AN SSSR 
Otd. Tekh. Nauk Izv. Energ. it Avtom., Jan.-Feb., 
1959, pp. 538-64. In Russian. Determination of 
stability regions in nonlinear automatic control 
systems on the basis of harmonic linearization. 


Some Aspects of the Switchovers in Nonlinear 
Automatic Control Systems with Piecewise- 
Smooth Nonlinear Element Characteristics. 
M. A. Aizerman and F. R. Gantmakher. (Avotom. 
t Telemekh., Nov., 1957.) Automation & Remote 
Control, Sept., 1958, pp. 1,065-1,076. Transla- 
tion, 


An Approximate Determination of the Self- 
Oscillation Startup Process in Certain Nonlinear 
Automatic Control Systems. A. A. Voronov. 
(Avtom. i Telemekh., July, 1957.) Automation & 
Remote Control, June, 1958, pp. 683-694. Trans- 
lation. 


Synthesis of Pulse Networks and Systems with 
Pulse Feedback. V. P. Perov. (Avtom. i 
Telemekh., Dec., 1957.) Automation & Remote 
Control, Sept., 1958, pp. 1,129-1,145. 11 refs. 
Translation. Development of an optimum 
criterion which makes it a condition that the error 
have a minimum dispersion for a specified dy- 
namic accuracy and for a specified system tran- 
sient time. 

Adaptation in Feedback Control Systems. Ian 
McCausland. Franklin Inst. J., Sept., 1959, pp. 
143-147. Discussion of the term ‘‘adaptive”’ in 
the literature of control systems. Approaching 
the subject from biological adaptation, it is 
shown that any control system which makes ef- 
fective use of feedback is adaptive. 


On the Theory of One-Relay Systems. V. S. 
Boiarinov and N. N. Leonov. (Avtom. i Tele- 
me kh , Feb., 1958.) Automation & Remote Con- 
trol, Jan., 1959, pp. 103-123. Translation. 
Study of models of one-dexree rel: ay systems pre- 
viously studied by Fliigge-Lotz and Klotter, con- 
sidering the model with various forms of relay 
characteristics, using line-to-line point transfor- 
mations. 


The Dynamics of Relays. I, II. 
eron and D. D. Lingelbach. Electronic Ind., 
Sept.; Oct., 1959, pp. 70-76; 86-90. Definition 
of relay terms and analysis of the transient period 
by means of oscillographic presentations. Two 
differential equations governing the mechanics of 
relay operation are presented for: (a) armature 
motion during release and (b) armature motion 
during make. 


Relay Phenomena in Loop Circuits Containing 


Magnetic Cores with Rectangular Hysteresis 
Loops. V. A. Zhozhikashvili and K. G. Mitiush- 


Ch. E. Cam- 
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kin. (Avtom. i Telemekh., Jan., 1958.) Automa- 
tion & Remote Control, Jan., 1959, pp. 57-65, 
Translation. 

Improvement of the Static Characteristic of a 
Pneumatic Relay by Means of Flow Restrictors of 


Constant Pressure Drop. V. N. Dmitriey, 
(Artom. t Telemekh., Aug., 1957.) Automation & 


Remote Control, June, 1958, pp. 744-756. 
lation. 


A Magnetic Relay Using Ferrites. G. D. 
Kozlov. (Avtom. i Telemekh., Sept., 1957.) 
Automation & Remote Control, Aug., 1958, pp. 
894-89. Translation. 


Evaluation of the Accuracy of Input Reproduc- 
tion for Linear Servos and Recording Systems. 
V. G. Vasil’ ev. (Aztom. i Telemekh., Jan., 1958.) 
Automation & Remote Control, Jan., 1959, pp. 21- 
41. 12 refs. Translation. Presentation of neces- 
sary and sufficient conditions for a linear system to 
reproduce accurately a given class of inputs. 


An Analytical Formulation of the Synthesis 
Problem of Corrective Devices in Linear Servo- 
systems. V. G. Segalin. (Avtom. i Telemekh. 
Feb., 1958.) Automation & Remote Control, 
Jan., 1959, pp. 137-155. Translation. Presen- 
tation of a method for determining the transfer 
functions of corrective devices in the most fre- 
quently encountered cases of correction. 


Determination of Parameters for Corrective 
Devices in Linear Servosystems Using Given 
Generalized Parameters. M. M. Kreimerman. 
(Avtom. t Telemekh., Feb., 1958.) Automation & 
Remote Control, Jan, 1959, pp. 124-136. Trans- 
lation. 


Pg RMS Values for Servo Systems. R. 

Phillips. Electronic Ind., Oct., 1959, pp. 91-93. 
Tenor ll of methods for measuring the peak 
and average values for a servomechanism which 
are used for sensing the r.m.s. value of an inter- 
rupted sine wave form. 


The Dynamic Accuracy of a Servo System Con- 
taining a Nonlinear Link with a Polynomial 
Characteristic. S. Ia. Raevskii. (Avtom. i Tele- 
mekh., Nov., 1957.) Automation & Remote Con- 
trol, Sept., 1958, pp. 1,057-1,064. Translation. 
Calculation of the root-mean-square error of the 
servosystem in successive approximations by rep- 
resenting the higher moments approximately in 
terms of the lower-order moments. 


Primenenie Pokazatelia Kolebatel’nosti k 
Raschetu Nelineinykh Slediashchikh Sistem, 
S. M. Fedorov. AN SSSR Otd. Tekh. Nauk Isv. 
Energ. i Avtom., Mar.-Apr., 1959, pp. 71-76. 
In Russian. Application of vibration indicators 
to the calculation of nonlinear servosystems. 


A Double-Integration Hydraulic Servo. D. J. 
Mager and O. A. Walker. Elec. Mfg., Oct., 1959, 
pp. 130-133. Description of an electrohydraulic 
servosystem driving the tail turret of the B-52 
bomber and featuring the extreme accuracy and 
response required for acquiring and tracking a 
target. 


O Raschete Slediashchikh Sistem s Samore- 
Parametrami. Iu. M. Kozlov. 
AN SSSR Otd. Tekh. Nauk Izv. Energ. i Avtom., 
Mar.-Apr., 1959, pp. 65-70. In Russian. Ten- 
tative derivation of an approximate solution for 
the calculation of a servosystem with maximum 

dynamic accuracy. 


A Servo-Multiplier for the A. R. L. Electronic 
Analogue Computer. J. A. Phillips and T. J. 
eo Australia, ARL Rep. I. 22, Oct., 1958. 

pp. 


Harmonic and Subharmonic Response of an 
On-Off Control System to Sinusoidal Inputs. B. 
A. Fleishman. Rensselaer Polytech. Inst. Dept. 
Math., RPI MathRep. 24 (AFOSR TN 59-360) 
[A D 213670], May 7, 1959. 29 pp. Derivation 
of periodic solutions of a differential equation 
governing the operation of a relay servomechanism 
which is subjected to a sinusoidal input. 


Trans- 


Education & Training 


Importance of the Family History in Pre- 
Employment Selection of Pilots. E. B. Wald- 
mann and J. H. Tillisch. (Aero Med. Pot, 30th 
Annual Meeting, Los Angeles, Apr. 28, 1959.) 
Aerospace Med., Aug., 1959, pp. 561-566. 16 
refs. 


Automation and Personnel Requirements for 
Guided Missile rE Support Functions. W. 
B. Knowles. ('SAF WADC TR 59-240, May, 
1959. 43 pp. 23 refs. 


Osobennosti Pilotirovaniia Samoleta ‘‘Trener- 
226.’ Kryl’ia Rodiny, July, 1959, pp. 10-12. 
In Russian. Description of piloting techniques 
used in the 226 trainer. 


Samolet ‘‘Trener-226’’ i ego Ekspluatatsiia. 
V. Antonov and V. Vetrinskii. Kryl’ia Rodiny, 
June, 1959, pp. 16, 17, cutaway drawing. In 
Russian. Description of the Czechoslovakian 
trainer 226, with details of its structure, control 
systems, and operation. 


Electronics 
Conducting Coton of Gold on 
Glas: R. E. Pawel. USAF WADC TN 58- 


302 “TAD 214386), May, 1959. 13 pp. 11 refs 
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He took the luck out 
of heads or tails 


This AMF engineer had a delicate 
problem: to accomplish the separa- 
tion of the expended stages of a 
multi-stage rocket. If separation 
occurs too soon, thrust in the nearly 
burned out stage may exceed the 
aerodynamic drag, the tail overtakes 
the head, and...boom. A million dol- 
lar collision and no insurance. 


His solution: An acceleration 
switch that turns the burned out 
stage loose at the right split second 
...a Switch that makes rockets think 
for themselves. 


His switch is compact. It is de- 
signed to work in any missile at any 
range with any payload. It is ingen- 
iously simple in conception, design, 
and operation. A spring is attached 
to a free swinging hammer, the 
spring force acting to pull the ham- 
mer against the contact plate. At 
calibration the spring can be set to 
oppose any G from 1 to 100. When 
the missile is launched, the hammer 
is held back by the acceleration 
forces until the stage decays to the 
desired separation G. When the 
spring force overcomes the forces 
of acceleration, the hammer comes 
forward, strikes the contact plate, 
and the circuit required to make 
separation is closed automatically. 
No guesswork, no luck, no collision. 


Single Command Concept 


This simple solution to a tricky 
problem reflects the resourcefulness 
of AMF people. 


AMF people are organized in a 
single operational unit offering a 
wide range of engineering and pro- 
duction capabilities. Its purpose: To 
accept assignments at any stage 
from concept through development, 
production, and service training... 
and to complete them faster...in 
* Ground Support Equipment 
* Weapon Systems 
* Undersea Warfare 
Radar 
* Automatic Handling & Processing 
Range Instrumentation 
* Space Environment Equipment 
* Nuclear Research & Development 

GOVERNMENT PRODUCTS GROUP, 


AMF Building, 261 Madison Avenue, 
New York 16, N. Y. 


engineering and manufacturing AMF has ingenuity you can use... AMERICAN MACHINE & FOUNDRY COMPAN 
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Amplifiers 


Circuit Design for AC Magnetic Amplifiers. 
N. A. Kaluzhnikov. (Avtom.1 Telemekh., Sept., 
1957.) Automation ©& Remote Control, Aug., 
1958, pp. 843-851. Translation. Presentation of 
a method of circuit design based on the theory of 
ideal magnetic amplifiers. The operation of an 
a.c. magnetic amplifier into a complex load is con- 
sidered, and the working of push-pull amplifiers 
into inductive loads is analyzed. 


A Three-Phase Magnetic Amplifier. V. V. 
Gorsky. (Avtom. i Telemekh., July, 1957.) 
Automation & Remote Control, June, 1958, pp. 
736-740. Translation. 


Block Diagrams for Magnetic Amplifiers with 
‘*Hard’’ and ‘‘Soft’’ Feedback Loops. Appen- 
dix—The Relationship Between the Emf Induced 
in the Hard Feedback Windings and the AC 
Current During Transients. L. A. Grigorian. 
(Avtom. i Telemekh., June, 1957.) Automation & 
Remote Control, May, 1958, pp. 603-619. Transla- 
tion. 


The Problem of Matching Magnetic fae 
of the ‘‘Second Harmonic’’ Type to a Load. 
N. Mikhailovsky and Iu. I. Spektor. 3 oly i 
Telemekh., June, 1957.) Automation & Remote 
Control, May, 1958, pp. 593-602. Translation. 


Design Aspects of Multistage Magnetic Ampli- 
fiers. N. P. Vasilyeva and M. A. Boyarchenkov. 
(Avtom. i Telemekh., July, 1957.) Automation & 
— Control, June, 1958, pp. 715-723. Trans- 
ation 


Design of Magnetic Amplifiers to Set 
Voltage. N. P. Vasil’eva and O. 

(Attom. i Telemekh., Nov., 1957.) 
Remote Control, Sept., 1958, pp. 1,099-1,107. 
Translation. 


Certain Problems in the Theory of Magnetic 
Amplifiers and Magneto-Modulation Probes of 
the ‘‘Second Harmonic’’ Type. V.N. Mikhailov- 
skii and Iu. I. Spektor. (Aviom. i Telemekh., 
Aug., 1957.) Automation & Remote Control, 
June, 1958, pp. 771-777. Translation. 


Designing a 20 HP Speed Control Amplifier. 
Hyman Rosen. Auto. Control, Sept., 1959, pp. 
12-21. Design of an amplifier used to energize a 
generator field. The amplifier:consists of a full 
wave thyratron circuit, phase-controlled by a 
saturable reactor activated by a d.c. amplifier. 


A Voltage Operated Logarithmic Amplifier. 
aie ce Mathams. Electronic Eng., Aug., 1959, pp. 
—465. 


Low-Noise, Solid-State Microwave Amplifiers. 
R. D. Haun, Jr., and T. A. Osial. Elec. Mfg., 
Oct., 1959, pp. 139-154. 24 refs. Discussion of 
the basic principles of MASER and parametric 
MAVER amplifiers, including a brief introduction 
to tunnel-diode amplifiers. 


Input Circuit Design for Electronic Amplifiers 
in Self-Balancing Devices. D. E. Polonnikov. 
(Avtom. i Telemekh., Oct., 1957.) Automation & 
— Control, Aug., 1958, pp. 955-961. Trans- 
ation. 


Antennas, Radomes 


Plastic Radomes at Elevated Temperatures; 
Theory and Practice. . H. Behrens and C. W. 
Gwinn. SPE J., Oct., 1959, pp. 881, 882. Exam- 
ination of various materials for radomes con- 
cluding that the best approach seems to be inor- 
ganic laminates of heat stable ceramic reinforcing 
fibers, coupled with some form of compatible, 
tough, inorganic-impregnating cement or with 
another bonding matrix. 


Capacitors 


Circuit Design Using Silicon Capacitors. J. 
Hammerslag. Electronics, Sept. 18, 1959, pp. 
48-— Design characteristics of voltage-variable 
silicon capacitor. 


Circuits & Components 


Elements of Electronic Circuits. IV—Use of 
Short Time Constant Circuits with Diodes and 
Triodes. J. M. Peters. Wireless World, July- 
Aug., 1959, pp. 346, 347. 


Microminiature Electronic Circuitry for Space 
Guidance. Edward Keonjian. ARMA Enz., 
June-July, 1959, pp. 29-32. Application of mi- 
crominiaturization techniques for construction 
of one part of a space guidance computer. 


Transistorized Relay Circuits. Aerovox Res. 
Worker, May-June, 1959, pp. 1-5. Presentation 
of the operating data of a number of d.c., a.c., 
and r.f. circuits for transistorized relays typical of 
certain classes of applications. 


Certain Properties of Circuits Containing Ther- 
moresistances. G. Nechaev. (Avtom. i 
Telemekh., Aug., 1957.) Automation & Remote 
Control, June, 1958, pp. 793-801. Translation. 
Discussion of ‘the temperature dependence of con- 
ductance and resistance in a two- terminal net- 
work containing thermoresistors. ba 


An Investigation of the Dependence of the Cur- 
rent Gain of a Plane-Alloy-Junction Transistor on 
Emitter Current and Frequency. F. J. Hyde. 
(IEE Paper 2855 E.) IEE Proc., Pt. B, July, 
1959, pp. 391-396. 22 refs. 
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Exponential Pulse-Time Converters. 
Novikov. (Avtom. i Telemekh., Aug., 1957.) 
Automation & Remote Control, June, 1958, pp. 
802-808. Translation. Study of the main func- 
tion of pulse-time converters. Circuits are given 
for the converters and for a simple multichannel 
pulse telemetering system using exponential con- 
verters without commutators. 


og Magnetic Field Interference in 
Wiring. H. Herring. Elec. Mfg., Oct., 1959, 
pp. 1-135, Description of the proper routing 
of circuits for controlling pickup from magnetic 
fields in order to achieve accurate operation of 
systems involving precise, low-level sensitive cir- 
cuits, such as found in large aircraft. 


Communications 


Microwave and Scatter Communications Sys 
tem for the Eglin Gulf Testing Range. T. J. 
Heckelman. (2nd Natl. Symposium Global 
Commun., St. Petersburg Beach, Dec. 3-5, 1958.) 
IRE Trans., CS Ser., June, 1959, pp. 136-141. 
Description of a seven-hop, 295-mile communica- 
tions system for carrying voice, timing, telemeter- 
ing, radar data, and controls for the Eglin Testing 
Range. Design of the frequency-diversity 7,000- 
mc. microwave system is reviewed, as well as the 
design of the four-fold diversity 2,000-mc. scatter 
system. 


Mercury’s Communication—At Launch, Orbit, 
Recovery. Collins Signal, No. 4, 1959, pp. 25-27 
Description of the 14 electronic systems that will 
provide voice contact, radio command, beacon 
tracking, and telemetry for the first manned 
satellite. 


A Synchronous Communications Receiver for 
the Military UHF Band. R.H. Wood and W. P. 
Whyland. 2nd Natl. Symposium Global 
Commun., St. Petersburg Beach, Dec. 3-5, 1958.) 
IRE Trans., CS Ser., June, 1959, pp. 129-133. 


Optical Communication During Hypersonic 
Re-Entry. Edwin Langberg. (4th Natl. Aero- 
Commun. Symposium, Utica, Oct. 20, 21, 1958.) 
IRE Trans., CS Ser., June, 1959, pp. 68-70. 
Description of some general features of re-entry 
communications. The entire electromagnetic 
spectrum is examined for selection of a suitable 
signal frequency. 


Infrared Communications Receiver for Space 
Vehicles. W.E. Osborne. Electronics, Sept. 18, 
1959, pp. 38, 39. Discussion of the advantages of 
infrared systems outside the atmosphere and de- 
scription of a fully transistorized receiver. 


Transistorized, Four-Channel Radio Remote 
Control Unit (Control, Radio Set C-2767/MR). 
J. J. Guba and W. E. Wilbur. USAF RADCTR 
59-108, Aug., 1959. 21 pp. 


Construction Techniques 


Utilization of Air Structures in USAF Ground 
Electronic Systems. A. A. Ondrejka. USAF 
RADC TR 59-137, Aug., 1959. 37 pp. 


3-D Packaging Reduces Size of Electronic 
Units. E. C. Hall and R. M. Jansson. Elec- 
tronics, Oct. 9, 1959, pp. 62-65. Discussion of 
the various methods used in the modular construc- 
tion of analog servocircuits and an inertial guid- 
ance digital computer. The new techniques in- 
volve mounting and wiring components in a minia- 
ture three-dimensional unit mass, and densities of 
65 analog and 160 digital components are 
achieved. 


Cooling 


Cooling Power Transistors. Stanley Stern. 
Electronic Ind., Sept., 1959, pp. 77-82. Discus- 
sion of presently used mounting methods—plate 
heat sink, cold plate, and baffling—for forced air 
cooling. For future electronic equipment, five 
mounting methods suitable for all silicon type 
power transistors are suggested. 


Electronic Tubes 


Research on Field Emission Cathodes. E. E. 
Martin, H. W. Pitman, and F. M. Charbonnier. 
USAF WADC TR 59-97 [AD 210565], May, 
1959. 68 pp. 


High-Current-Density Thermionic Emitters: 
A Survey. A. H.W. Beck. (JEE Paper 2750 R.) 
IEE Proc., Pt. B, July, 1959, pp. 372-388; Dis- 
cussion, pp. 389, 390. 77 refs. 


Improved K-Band Semiconductor {Mixer 
Diode. W. L. Barnes, B. V. Lawson, and Charles 
Wood. USAF WADC TR 59-83 [AD 210229}, 
June, 1959. 85 pp. 


Metal-Ceramic Roving Tubes for Automatic 
Production. W. Sain. USAF WADC TR 
58-426 [AD 2148601, Apr., 1959. 62 pp. 


Electron Tube Bulb Temperature Ratings. 
M. W. Edwards. USAF WADC TR 58-523 
[A D 204801], Jan., 1959. 76 pp. 


An Experimental Microwave Reentrant Beam 
Tube. Glenn Gray. USAF WADC TR 58-607 
[AD 208149], Apr., 1959. 85 pp. 23 refs. 


December 1959 


Magnetic Devices 


Bibliography of Digital Magnetic Circuits and 
Materials. W. L. Morgan. IRE Trans., EC 
Ser., June, 1959, pp. 148-158. 452 refs. 


Effects of Temperature on Magnetic Core Ma- 
terials—Over Temperature Range 24 to 850 C, 
Michael Pasnak and R. H. Lundsten. Elec. 
Mfg., Oct., 1959, pp. 119-126. 

Paramagnetic Substances Suitable for Maser 
Operation in the Millimeter Range. W. Low. 
Hebrew U. Dept. Phys. TN 7 (AFOSRTN 59-675) 
[A D 218387], June, 1959. 21 pp. 22 refs. In- 
vestigation of the possibilities of generation and 
amplification in the millimeter and submillimeter 
range by means of a solid state Maser microwave 
oscillator or amplifier. The characteristics of 
paramagnetic ions and various single crystals to 
be employed as Maser materials are detailed. It 
is shown that a number of ions in single crystals of 
oxides with low symmetries can be used for milli- 
meter amplification. 


Measurement & Testing 


Special Issue: Instruments for Design and 
Production. Electronics, Sept. 11, 1959, pp. 89- 
104. Partial Contents: Voltage, Current and 
Power Measurement. Impedance Measurement. 
Frequency Measurement. Waveform Measure- 
ment. Tube and Semiconductor Testing. Auto- 
matic Testing. 


Apparatus for Measurement of the Magnetic 
Threshold Curves for Superconductors. J. G. 
Daunt. USAF WADC TR 57-652 [AD 142301], 
Mar., 1959. 13 pp. 


Networks, Filters 


The Computation of Nonlinear Networks by 
the Method of Transformation (Transfiguration) 
and a Certain Error Which Arises in the Applica- 
tion of This Method. P. A. Ionkin. (Avtom. i 
Telemekh., June, 1957.) Automation & Remote 
Control, May, 1958, pp. 620-623. Translation. 


Distributed and Lumped Networks. R. J. 
Duffin. J. Math. & Mech., Sept., 1959, pp. 793- 
826. 21 refs. OOR-sponsored analysis consider- 
ing electrical conductance between terminal sur- 
faces attached to a conducting body. Mathe- 
matically the problem amounts to the Dirichlet 
problem, the electrical conductance being equal to 
the minimum of Dirichlet’s integral for functions 
which have the value unity on one terminal sur- 
face and the value zero on the other surface. 

An Electrical Analogue gud Heat Flow Problems 
in Semiconductors. N. L. Potter. Electronic 
Eng., Aug., 1959, pp. 454-457. Discussion of the 
similarity between heat flow and current flow in a 
resistance capacitance network, and of the theory 
leading to the construction of an analog for the 
study of junction temperatures. 


Oscillators, Signal Generators 


Transistor Blocking Oscillator for Use in Digi- 
tal Systems. A. A. Kaposi. Electronic Eng., 
Aug., 1959, pp. 480-484. 


Piezoelectricity 


Ferroelectrics. II—Domains: And Some Ap- 
plications of Ceramics. J.C. Burfoot. Wireless 
World, July-Aug., 1959, pp. 326-332. 


Power Supplies 


Batteries Challenge Hot-Gas Systems for 
APU Applications. W. A. Fischer and J. A. Sibilia. 
Space/ Aeronautics, Oct., 1959, pp. 146-149. De- 
scription of simple, reliable, automatically ac- 
tivated silver-zinc batteries used for auxiliary 
power sources in some missile programs. 

O Sootnoshenii Staticheskikh i Dinamicheskikh 
Kharakteristik Vysokovol’tnykh Poluprovodniko- 
vykh Vypriamitelei. K.B. Karandeev and N. G. 
Alfer’eva. Izmer. Tekh., June, 1959, pp. 32-35. 
In Russian. Determination of the relationship be- 
tween static and dynamic characteristics in high- 
voltage semiconductor rectifiers. 


Evolutia Selectoarelor de Neutroni. George 
Ionescu. Automatica & Electronica, Jan.-Feb., 
1959, pp. 27-39. 104 refs. In Rumanian. 
Analytical survey of the static and dynamic char- 
acteristics of thyratron rectifiers. 


Radar 


Realistic Simulation of Radar Clutter. J. 

tkin, H. J. Bikel, and M. Weiss. Electronics, 
Sept. 25, 1959, pp. 78-81. Application of an ul- 
trasonic delay line and a 30-mc. Gaussian noise 
source to simulate actual clutter received during 
a number of consecutive sweeps. 


Waveform Design for Tomorrow’s Radars. 
Sidney Applebaum and P. W. Howells. Space/ 


Aeronautics, Oct., 1959, pp. 186-190. Discussion 
of a matched filter approach to obtain optimum 
range and velocity information from target echoes. 
Basic rules for ‘‘ideal’’ wave form selection are 
given and two types of signal coding are described. 


L’Electronique et 1l’Astronautique. M. H. 
Gutton. Rev. Fr. Astron., Sept., 1958, pp. 13-22 
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SERVO-SYSTEMS 
FORCE 


With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product - SARGENT. 


SARGENT Manufacturing SARGENT Hydraulic Pumps 
FACILITIES  including— BUILDS Hydraulic Motors 

Pneumatic Cylinders 
Research Machining & Grinding Servo-Systems Pneumatic Valves 
Design Heat Treating, all types Hydraulic Systems Ball Screw Actuators 
Development Plating, all types Integrated Packages Gear ‘Actuators 
Testing Inspection Hydraulic Actuators Gear Accessory Boxes 
Qualifying Assembly Hydraulic Valves Electronic Systems 


Handard of Excellence Since 1920 
“GOOD WILL” is the disposition of a INTEGRITY _ ENGINEERING CORPORATION 


the pleased customer to return to the c Si 
place where he has been well treated. 43 


— U.S. Supreme Court 


MAIN OFFICE & PLANT, 2533 E. FIFTY-SIXTH ST. 
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In French. Discussion of radioelectric measure- 
ments on the ionized layer of the upper atmos- 
phere, meteorite observation by radar, and the 
application of radioastronomy. 


Reliability 


ARC-58—Case History in Reliability. Collins 
Signal, No. 4, 1959, pp. 2-8. Discussion of the 
design and testing program for insuring reliability 
in a new SSB transceiving system. 


The Price of Reliability. A. H. Wulfsberg. 
Collins Signal, No. 4, 1959, pp. 9-12. Discussion 
of the effects of reliability on size, weight, per- 
formance, environmental controls, and cost of 
electronic equipment. 


A Method of Calculating the Operational Re- 
liability of Apparatus. G. V. Druzhinin. (Avtom. 
t Telemekh., Dec., 1957.) Automation & Remote 
Control, Sept., 1958, pp. 1,179-1,181. Transla- 
tion. Calculation of the reliability for an arbitrary 
time distribution of the correct functioning of the 
elements. 


Statistics: Key to Reliable Military Electronic 
Design. F. E. Dreste. Mil. Electronics, Mar., 
1959, pp. 4, 6, 8. 


Operational Design of Reliability in Systems 
Containing Many Elements. G. V. Druzhinin. 
(Aviom. i Telemekh., July, 1957.) Automation & 
Remote Control, June, 1958, pp. 733-735. Trans- 
lation. Method for estimating reliability for a 
particular item under specific conditions, 


Special Testing of Missile Relays. H. J. 
Cullen. Missile Des. & Devel., Aug., 1959, pp. 30, 
31. Description of the following test methods: 
dry circuit run-in, leak, environmental, and ac- 
celeration. 


Analyzing Vibrations. Earl Foster. Collins 
Signal, No. 4, 1959, pp. 13-16. Discussion of the 
vibration testing program for electronics applica- 
tion. 


Resistors 


Thermistors—10 to 600°K. H. B. Sachse. 
Electronic Ind., Oct., 1959, pp. 81-85. Survey of 
materials used and types of thermistors presently 
available, with special emphasis on a rather broad 
temperature scope. 


Theory of the Indirectly Heated Thermistor; 
A Study of Thermistor Circuits. Nils Bjérk. 
Chalmers Tek. Hégskolas Handlingar, No. 211, 
1959. [Also in Acta Polytechnica Scandinavica 
El 5 (255), 1959.] 46 pp. 


Semiconductors 


What’s Ahead for Junction Transistors? J. J. 
Ebers. Space/ Aeronautics, Oct., 1959, pp. 217, 
218, 220, 222-226. Discussion of life, cost, and 
overall performance factors for -” junction 
transistors. 


Military Transistor Applications. J. A. Baird. 
Mil. Electronics, Apr., 1959, pp. 7-10. Discussion 
of the use of transistors in large military elec- 
tronic equipment in order to improve system re- 
liability. 

Transistor Application Manual: Techniques 
for Application of Transistors in Military Equip- 
ment. ARINC Res. Pub. No. 101-15-143, May 
29,1959. 168 pp. 


Telemetry 


Electronic Rapid-Cyclic Telemetering. G. F. 
Piazza. Brown Boveri Rev., Apr., 1959, pp. 260— 
270. Review of the development in rapid-cyclic 
telemetering systems. 


Telemetering Systems with Pulse-Code Modu- 
lation. G. V. Burdenkov. (Aviom. i Telemekh., 
Jan., 1958.) Automation & Remote Control, Jan., 
1959, pp. 49-56. Translation. Discussion demon- 
strating the possibility of constructing telemeter- 
ing devices with magnetic elements having 
rectangular hysteresis loops, together with crystal 
triodes and diodes, 


An Experimental Automatic Communication 
System for Air Traffic Control. W. R. Deal. 
(2nd Natl. Symposium Global Commun., St. 
Petersburg Beach, Dec. 3-5, 1958.) IRE Trans., 
CS Ser., June, 1959, pp. 71-76. Development of 
a two-way traffic control data link permitting 
automatic mechanized communication for es- 
sential routine flight information between the air 
and ground environments. Information is binary 
coded and transmitted by a time-division multi- 
plex technique at a data rate of 750 bits per sec. 


Noise Stability of Dooquemay Modulated Sys- 
tems. V.A.Kashirin. (Avtom.i Telemekh., June, 
1957.) Automation & Remote Control, May, 1958, 
pp. 572-578. Translation. Study of the ideal 
noise stability of multi-channel frequency- 
modulated telemetering systems When weak 
fluctuating noise is present. : 


A New Simplified Aircraft Data Link. Martin 
Cooper. (4th Natl. Aero-Commun. Symposium, 
Utica, Oct. 20, 21, 1958.) IRE Trans., CS Ser., 
June, 1959, pp. 133-136. Description of a system 
permitting reliable operation of S/N ratio well be- 
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low that required for normal speech intelligence 
and which is immune to the effects of signal side- 
band Doppler shift. 


Integrated Data Systems. R. Filipowsky. 
(2nd Natl. Symposium Global Commun., St. 
Petersburg Beach, Dec. 3-5, 1958.) IRE Trans., 
CS Ser., June, 1959, pp. 95-101. Comparison of 
two theoretical data systems (Shannon's ideal 
channel with average power limitation and the 
ideal symmetrical binary channel) with recent 
results of HF data transmission tests over a 5,000- 
mile test. 


Synchronization of Single-Sideband Carrier 
Systems for High-Speed Data Transmission. 
Thomas Combellick. (2nd Natl. Symposium 
Global Commun., St. Petersburg Beach, Dec. 3-5, 
1958.) IRE Trans., CS Ser., June, 1959, pp. 
110-114. 


Transmission Lines 


Development Z-5219 100 Watt CW S-Band 
TWT. R.H. Winkler. USAF WADC TR59-26, 
June, 1959. 39 pp. 

Electron Physics of Traveling Wave Tube De- 
vices. J. R. Whinnery, D. H. Sloan, C. Susskind, 
A. Lichtenberg, and T. E. Everhart. USAF 
WADC TR 59-41 [AD 209128), Feb., 1959. 22 
pp. 13 refs. 


An Asymptotic Expression for the Eigenfunc- 
tions of the Equation Au + k’u = 0 with Bound- 
ary Conditions on Equidistant Curves and the 
Propagation of Electromagnetic Waves ina Wave- 
guide. V. P. Maslov. Sov. Phys. - Dokl., Nov.- 
Dec., 1958, pp. 1,132-1,135. Translation. 


Critical Cross Section in Irregular Waveguides. 
B. Z. Katsenelenbaum. Sov. Phys. - Dokl., 
Nov.-Dec., 1958, pp. 1,124-1,127. Translation. 
Determination of the amplitude of arbitrary 
waves in a rectilinear, irregular sloping wave guide 
of arbitrary shape with ideal walls. 


The Effect of Flanges on the Radiation Patterns 
of Waveguide and Sectoral Horns. P. C. Butson 
and G. T. Thompson. (JEE Paper 2874 E.) IEE 
Proc., Pt. B, July, 1959, pp. 422-426. 


Wave Theory 


Transmission of Electro-Magnetic Waves 
Through Wire Gratings (Theory). J. K. Skwir- 
zynski and J. C. Thackray. Marconi Rev., 2nd 
Quart., 1959, pp. 77-90. 11 refs. 


Transmission of Electro-Magnetic Waves 
Through Wire Gratings (Experimental). E.G. A. 
Goddall and J. A. C. Jackson. Marconi Rev., 2nd 
Quart., 1959, pp. 91-116. 


Statisticheskoi Teorii Rasprostraneniia 
Radiovoln nad Ideal’no Provodiashchei Plos- 
kost’iu. E. A. Kaner and F.G. Bass. AN SSSR 
Dokl., Aug. 1, 1959, pp. 792-795. In Russian. 
Further development of the statistical theory on 
the propagation of radio waves over an ideally 
conducting surface. 


Analytical Representations of Thick Magnetron 
Beams. J. W. Kliiver. USAF WADC TR 58- 
671 [AD 208152], Apr., 1959. 18 pp. 11 refs. 


Propagation of HF and VHF in the Arctic 
Region. R. Penndorf and S. C. Coroniti. (4th 
Natl. Aero-Commun. Symposium, Utica, Oct. 20, 
21, 1958.) IRE Trans., CS Ser., June, 1959, pp. 
121-125. 10 refs. Study of all available iono- 
spheric records for stations located north of 60° 
geographic latitude for the period between 1954 
and 1957. Three types of space sporadic E 
abnormalities are found. These types show a 
distinct geographic distribution which is of utmost 
importance for planning communication links 
within the Arctic as well as continental U. S. and 
the Arctic. Auroras can be used as reflectors or 
scatterers. 


Factors Affecting Modulation Techniques for 
VHF Scatter Systems. J. W. Koch. (Nail. 
Symposium Extended Range & Space Commun., 
Wash., Oct. 6, 7, 1958.) IRE Trans., CS Ser., 
June, 1959, pp. 77-92. 13 refs. 


Equipment 


Electric 


The Electra Electric System. I. Lockheed 
Field Serv. Dig., Mar.-Apr., 1959, pp. 4-31. 
Discussion of the basic power system and its 
distribution up to the circuit breakers of the 
individual circuits. Radio and flight instrument 
circuits are also included. 


Hydraulic & Pneumatic 


Hydraulics in Ground Support. Kenneth 
Jones. Missile Des. & Devel., Aug., 1959, pp. 
20-25. Discussion of the basic requirements 
and functions of ground support equipment from 
a military viewpoint. 


_OkreSlenie Najbardziej Korzystnej WielkoSci 
Ci$nienia Pracy w MHydraulicznych Uktadach 
Lotniczych. Waldemar Bltocki. Tech. Lotnicza, 
Mar.-Apr., 1959, pp. 46-50. In Polish. Deter- 
mination of the optimum operating pressure in 
aircraft hydraulic systems. 


Some Methods of Stabilization and Contro} 
of Low Flow Rates of Operating Liquid in Hy- 
draulic Automatic Systems. I. N. Kichin. 
(Atvtom. i Telemekh., Aug., 1957.) Automation & 
Remote Control, June, 1958, pp. 757-770. Trans- 
lation. 


Fuels & Lubricants 


Heat Capacity Determination of Mineral and 
Engine Oils, Lubricants, Fuels, and 

ydraulic Fluids in the Temperature Range 70°- 
500°F. T. M. Medved, C. C. Bolze, C. E, 
Hansen, and J. W. Barger. USAF WADC 
TR 59-166, June, 1959. 56 pp. 

Breakthrough—1000 F Hydraulic Fluid. wW. 
E. Mayhew. SAE J., Sept., 1959, p. 41. Brief 
discussion of polyphenyl ether fluid to be used 
as a hydraulic fluid. 

Sur la _Lubrification Non Permanente en 
Régime Turbulent. V. N. Constantinescu. 

Appl., No. 1, 195%, pp. 73-96. In 
Study of nonsteady turbulent lubrica- 
tion, including the calculation of vibrations and 
stability of motion for bearings. 

La_ Lubrification des Corps Perméables. 
N. Tipei. Rev. Méc. Appl., No 1, 1959, pp. 
63-71. In French. Study covering the mecha- 
nism of lubrication of porous bodies. 

Explosion Temperature, Calorimetric Value, 
Force Constant of Propellants and the Coefficient 
of Isentropic Expansion in the Barrel. P. 
Taverneir. (Mem. Poudres, No. 37, 1955, pp. 
225-268.) Gt. Brit., MOS TIL/T4837, Feb., 
1959. 42 pp. Translation. 

Heat Transfer Cha!lenges Cryogenic Pro- 
pellant System Design. D. A. Heald. SAE J., 
Aug., 1959, pp. 82, 83. Discussion of some pro- 
pellant loading problems and the engine starting 
problem when using cryogenic propellants. 

Athylenoxyd als Raketentreibstoff. E. W. 
Schmidt. Raketentech. & Raumfahrtforsch., July- 
Sept., 1959, p. 83. 11 refs. In German. Dis- 
cussion of the applicability of ethylene oxide as a 
rocket fuel. 


Liquid Hydrogen Report. A. }. Zaehringer. 

E, Aug.-Sept., 1959, pp. 75, 76,78, 80. Survey 
1d the characteristics of liquid-hydrogen rocket 
uels. 


Supergasolina para Aviacién. D. I. Vacas., 
Rev. Aero., June, 1959, pp. 481-490. In Spanish. 
Discussion of problems involved in the improve- 
ment of motor output by improving the quality of 
fuels used. A definition for an ideal aircraft 
fuel and appropriate cracking methods is also 
included. 


Instruments 


A Drift Monitoring System and a Rapid Cali- 
brating Technique for the Capacitive Wave 
Profile Recorder. R. J. Harron. Canada, N RC 
Div. Mech. Eng. Rep. MI-818A, Mar., 1959. 
15 pp. 


The Development of an RF Mass Spectrometer 
for the Study of Combustion Processes. Ap- 
pendix—Operation of Electronic Circuits Used 
in the RF Mass Spectrometer. M. K. Tester- 
man. USAF WADC TR 58-429 [AD 155898}, 
July, 1958. 111 pp. 


Dépouillement Automatique du Trajectographe 
O.N.E.R.A. M. Delattre. La Recherche Aéro- 
nautique, July-Aug., 1959, pp. 53-57. In French. 
Description of a device developed by ONERA 
for measuring power-plant or free-flight model 
trajectories. The data processing techniques 
are described and the results of experiments are 
evaluated. 


Accelerometers 


Measurement of Angular Acceleration in Air- 
craft and Missiles. Howard Stern. Aero/ 
Space Engrg., Nov., 1959, pp. 48-50, 62. Dis- 
cussion of the results obtained for accurate meas- 
urements of angular acceleration by means of 
the filtered and numerically differentiated rate 
gyro output. 


P’ezoelektricheskie Datchiki Uskorenii. V. 
P. Nenuikov, A. S. Zhmur, and G. L. Liapin. 
Izmer. Tekh., May, 1959, pp. 17-19. In Russian. 
Detailed description of a piezoelectric accelerom- 
eter. 


Gyroscopes 


The ARMA Gyroscope. Sidney Osband. 
ARMA _ Eng., June-July, 1959, pp. 20-22. 
Description of the function and construction of a 
two-degree-of-freedom gyroscope. 


On the Motion of a Gyroscope with Universal 
(Cardan’s) Suspension and a Nonaxially Placed 
Rotor. D. M. Klimov. Sov. Phys. - Dokl., 
Jan.-Feb., 1959, pp. 80-82. Translation. Anal- 
ysis showing that an errurin the neck of the 
rotor causes a vibration which does not die out, 
and, as a consequence in the case of nonperpen- 
dicularity of the frames of the universal suspen- 
sion, there appears a systematic movement of the 
gyroscope with respect to the external axis. 


_ Damping of Proper Oscillations of a Gyroscope 
in Cardan’s Suspension with Dry Friction. 


cue 


4 Dec 
G 
Tek 
Feb 
| wit 
Vra 
Pot 
Teh 
ter: 
mo 
flos 
Binge Pre 
‘ 
Wi 
| Lo 
Re 
of 
me 
] 
Kr 
19: 
De 
Sti 
Se 
: 19 
Ta 
N 
{ sp 
th 
ar 
al 
Te 
Se 
sc 
b 
re 
te 
e 
ch 
| 
¢ re 
| 
i : 


D. M. Klimov. Sov. Phys. - Dokl., Nov.- 
Dec., 1958, pp. 1,141-1,143. Translation. 

Giroskopicheskie Sistemy s Neideal’nymi 
Sviaziami. I. I. Metelitsyn. AN SSSR Otd. 
Tekh. Nauk Izv. Mekh. i Mashinostr., Jan.- 
Feb., 1959, pp. 3-9. In Russian. Generaliza- 
tion of Lagrange equations applied to systems 
with dry friction. 

Ob Otsenke Dopustimoi Neravnomernosti 
Vrashcheniia Povorotnogo Stola dlia Ispytaniia 
Poplavkovykh Integriruiushchikh Giroskopov 
na Dreif. G. A. Slomianskii. AN SSSR Otd. 
Tekh. Nauk Izv. Merh. Mashinostr., May- 
June, 1959, pp. 211, 212. In Russian. De- 
termination of the acceptable nonuniformity of 
motion of rotating tables for drift testing of 
floating integrating gyroscopes. 


Pressure Measuring Devices 


Short Notes Contributed to the Pressure 
Measurements Meeting. (NATO AGARD 
Wind-Tunnel & Model-Testing Panel Meeting, 
London, Mar. 24-28, 1958.) NATO AGARD 
Rep. 163, Mar., 1958. 203 pp. Presentation 
of 31 papers on the various aspects of pressure 
measurement. 


Pfesn§ Vysokotlakov¥ Manometr. Vladimir 
Kmoniéek. Jemné Mech. & Optika, No. 1, 
1959, pp. 2-9. 29 refs. In Czechoslovak. 
Description of a device designed to measure high 
pressures varying little with time. 


Stress & Strain Measuring Devices 


A Calibrator for Strain Gauge Bridges. I. G. 
Scott. Australia, ARL S&M Note 251, Mar., 
1959. 16 pp. 


Tachometers 


On the Digital Electronic Tachometer. K6z6 
Matsushima. Tokyo Inst. Tech. Bul., Ser. B, 
No. 3, 1958, pp. 87-96. 10 refs. Description of 
a tachometer with a small friction and inertia 
moment and a large number of generated pulses 
which uses the magnetic recording drum as a 
speed-to-pulse converter. Its application to 
the measurement or recording of transient 
characteristics of a rapid-response rotating shaft 
and of speed irregularities of short duration is 
also described. 


Temperature Measuring Devices 


Temperature Measurements of Shock Waves 

Spectrum-Line Reversal. II—-A Double-Beam 

ethod. J. G. Clouston, A. G. Gaydon, and 
I. R. Hurle. Royal Soc. (London) Proc., Ser. A, 
Sept. 8, 1959, pp. 143-155. Modification of the 
sodium-line reversal method to use two light 
beams and interference filters in front of the 
photomultipliers. With a suitably chosen tem- 
perature for the background, one oscillograph 
trace indicates absorption and the other emission 
of the sodium lines. It is thus possible, from the 
records of a single shock, to determine the 
temperature of the shocx wave up to +20°C. 


A Challenge of Space Age Temperatures. 
ISA J., Oct., 1959, pp. 58, 59. Description of 
NBS techniques for generating and measuring 
extremely high temperatures. 


Vibration Measuring Devices 


Smooth in Flight. CEC Recordings, Summer, 
1959, pp. 8, 9. Description of a transistorized 
vibration monitor for jet-engine application. 


Méfeni Velmi Malfch Amplitud Translaénich 
Kmitt Pomoci Interference Svétla. M. Navratil. 
Jemné Mech. & Optikxa, No. 4, 1958, pp. 119-122. 
In Application of the light- 
interference method to measure transverse vi- 
brations of very small amplitude. 


Laws & Regulations 


Soberania Sobre el Espacio Extraterrestre. 
A. G. Haley. (Inst. Nac. Tec. Aero. Esteban 
Conf., Madrid, June 2, 1959.) Ing. 

Aero. & Astronéulica, May-June, 1959, pp. 1-11. 
In Spanish. Outline of legal aspects of the 
interplanetary flight. 


Machine Elements 


Bearings, Lubricants and Lubrication—A 
Digest of 1958 Literature. Mech. Eng., Oct., 
1959, pp. 56-69. 277 refs. Compilation of 
papers on fluid film bearings, ball and roller 
bearings, friction and wear, metalworking 
lubricants, and lubrication properties. 


Bearings 
Friction and Endurance of Prelubricated and 
Unlubricated Ball Bearings at High * and 


Extreme Temperatures. H. S. White. J. 
Res., Sect. C - EI, July-Sept., 1959, pp. 19-29, 


The Development of Oscillatory Rolling- 
Contact Bearings for ame Applications in the 
Temperature Range 300 F t Appendix 
A—Statistical Calculations ‘ter Bearing Data. 


ae age B—Tabulation of Bearing Failure Data. 
. A. Glaeser, C. M. Allen, D. R. Grieser, and 

. A. Van Dyke. USAF WADC TR 59-145 
{ip 213594), Mar., 1959. 97 pp. 

Influence of Shaft Deflection and Surface 
Roughness on Load-Carrying Capacity of Plain 
Journal Bearings. Appendix A—Determination 
of Minimum End Clearance. Appendix B— 
Deflection of Journal at End Bearing of Cantilever 
Beam. Appendix C—Total Load Capacity of 
End Bearing of Cantilever Beam. Appendix D— 
Calculation of 6 for Central Bearing. F. 
Raven and R. L. Wehe. U.S., NASA TN 
D-4, Aug., 1959. 54 pp. 


Fastenings 


Titanium Fasteners in Aircraft. R. T. 
Allsop. Light Metals, July-Sept., 1959, pp. 
201-204. Discussion of the difficulties involved 
in the manufacture of titanium alloy fasteners 
and of the properties which can be achieved with 
the optimum manufacturing conditions outlined. 


Sicherheitsmuttern in der Luftfahrttechnik. 
W. H. Seidel. Luftfahritechnik, July 15, 1959, 
pp. 255, 256. In German. Discussion of self- 
locking, Poly- Stop- type nuts and their use in 
aircraft engineering. The various designs and 
plastic materials employed, as well as their 
high-temperature resistance properties, are also 
described. 


Rotating Discs & Shafts 


Issledovanie Prochnosti Modelei pny Ga- 
zovykh Turbin. G. S. Vasil’chenko and A. V. 
Amelianchik. Teploenergetika, June, 1959, pp. 
49-56. In Russian. Presentation of analytical 
results on the strength of gas turbine discs. 


Uprugo- Plasticheskaia Deformatsiia Bystro 
Vr Tsilindra. R. I. Mazing. 
AN SSSR Otd. Tekh. Nauk Izv. Mekh. i. Mashi- 
nostr., May-June, 1959, pp. 143-147. In Russian. 
Study of the elasto-plastic deformation of an 
infinite, rapidly rotating cylinder, taking into 
account the compressibility of material. 

Sul Comportamento Critico degli Alberi 
Rotanti Aventi Massa ed Elasticité Distribuite. 
Ario Romiti. (R. C. Accad. Nazl. Lincei, Cl. 
Sci. Fis. Mat. & Nat., Ser. 8, Sept.-Oct., 1958.) 
Torino Polytech. Inst. Aero. & Appl. Mech. Lab. 
Monograph 426, 1958. 10 pp. Reprint. In 
Italian. Study of the critical behavior of 
te shafts with mass and elasticity distri- 
ution. 


Materials 


Special Issue: Thirteenth Annual Review of 
Materials of Construction. Ind. & Eng. Chem., 
Sept., 1959, Pt. II, pp. 1,155-1,230. 1,883 refs. 
Partial Contents: Aluminum Alloys. Copper 
and Copper Alloys. Elastomers. Nickel and 
High-Nickel Alloys. Plastics. Stainless Steels 
and Other Ferrous Alloys. Titanium. 


Corrosion & Protective Coatings 


Specifications for Anodized Finishes. R. V. 
bog Berg. Prod. Eng., Sept. 28, 1959, pp. 
44-51. 


High Temperature 


Materials for Service Above 1000 F. I—Metals 
and Ceramics, J. J. Harwood. II—Plastics, 
os Gruntfest. Mech. Eng., Oct., 1959, pp. 
46- 


Metals & Alloys 


A New Approach to Analyzing the Phases of 
Alnico V. K. J. Kronenberg and R. K. Tenzer. 
USAF WADC TR 58-536 [AD 203383], Mar., 
1959. 41 pp. 38 refs. 


O Kharaktere Deformatsii na_ Ploshchadke 
Tekuchesti. I. M.Griaznov. AN SSSR Dokl., 
June 21, 1959, pp. 1,250-1,253. In Russian. 
Presentation of experimental results on the charac- 
ter of deformations at the yield point and de- 
scription of test techniques. 


Theory of the Development of Real Microcracks 
in Solids During Deformation. D. I. Shil’krut. 
Sov. Phys. - Dokl., Sept.-Oct., 1958, pp. 995- 
998. 19 refs. Translation. ‘Analysis of the 
various mechanisms of action for adsorptive and 
surface-active media which relieve deformation 
and cause a breakdown of solids. 


O Ravnovesnykh Treshchinakh, Obrazuiu- 
shchikhsia pri Khrupkom Razrushenii; Pria- 
molineinye Treshchiny v Ploskikh Plastinkakh. 
G. I. Barenblatt. Prikl. Mat. i Mekh., July- 
Aug., 1959, pp. 706-721. 11 refs. In Russian. 
Application of previously established concepts to 
the study of equilibrium cracks occurring with 
brittle fracture. The case of rectilinear cracks 
in flat plates is covered in detail. 


Microstructure of Stresses in Lines of Slip and 
Dislocation. V. L. Indenbom and G. E. Tomilov- 
skii. Sov. Phys. - Dokl., Nov.-Dec., 1958, pp. 
1,097-1,101. 12 refs. Translation. Investiga- 
tion of the dislocational nature of glide lines in a 
corundum crystal by representing the boundary 


It’s a new automatic flight 
control system. 


This one isn’t operational 
yet, but maybe you could 
lend us a hand in exchange 
for things like salary and 


LRCP* 


General Electric’s ARMA- 
MENT AND CONTROL SEC- 
TION in Johnson City (Bing- 
hamton) New York, has 14 
openings for men with de- 
grees and/or experience in 
mechanical engineering, elec- 
trical (electronics) engineer- 
ing—also in mathematics and 
physics. 

Some of the product areas 
include airborne defense sys- 
tems, automatic flight con- 
trol systems (not in any way 
similar to the cartoon), in- 
ertial navigation systems, 
analog and digital computers, 
gyros, fluid controls, servo 
controls and many more. 

General Electric has the 
right combination for de- 
veloping your career poten- 
tial. *Long Range Career Po- 
tential. 

Let’s trade facts. Tell us 
about your education, experi- 
ence and interests. We’ll 
send you details about where 
you'll fit into the Armament 
and Control Section. 

Write in confidence to: 

Mr. R.C. McConnell, Div, K221-2 
Armament and Control Section 
General Electric Company 

600 Main Street 

Johnson City, New York 


ARMAMENT AND CONTROL: SECTION 


GENERAL (6 ELECTRIC 


JOHNSON CITY, NEW YORK 
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ATTENTION! 


AIRCRAFT and MISSILE 
PARTS & EQUIPMENT 
MANUFACTURERS 


Order Space Now 


in the 


1960 
AERO/SPACE 
ENGINEERING CATALOG 


“The Official Buyers’ Guide of the Aerospace Industry” 


To be distributed in March, 1960, to Buyers and Buying Engineers in 
Aircraft Plants . . . Engine Plants . . . Air Force ... NASA... Navy 
... Wind Tunnels . . . Research Laboratories . . . Major Airlines. 


Write today for details and 4-Page Specifications Folder 


Deadline for Copy—Jan. 4, 1960 


AERO/JSPACE ENGINEERING 
CATALOG 


Published by 
Institute of the Aeronautical Sciences 


2 East 64th St. New York 21, N.Y. 
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of the gliding blocks as a succession of equidistant 
edge dislocations lying in the common glide plane. 

Novaia Zakonomernost’ Ustalostnogo Razru- 
sheniia Metallov. V. S. Ivanova. AN SSSR 
Dokl., July 1, 1959, pp. 86-89. 16 refs. In 
Russian. Definition ofalawon the fatigue failure 
of metals, assuming that the plastic deformation 
affecting the failure process in the specimen for 
any type of symmetric cycle beyond the fatigue 
limit is a constant value. 

Development of Ultra-High Strength, Temper- 
Resistant Steels Designed for Improvement of 
Fatigue Properties Through Relief of Residual 
Stress. H. B. Nudelman and J. P. Sheehan. 
USAF WADC TR 59-86, June, 1959. 25 pp. 

O Temperaturnykh Napriazheniiakh, Obuslov- 
lennykh Vnutrennim Rasseivaniem Energii, i 
ikh Vliianii na Ustalostnuiu Prochnost’ Detalei. 
Ia. S. Podstrigach and M. I. Chaevskii. AN 
SSSR Otd. Tekh. Nauk Izv. Mekh. i Mashinostr., 
Jan.-Feb., 1959, pp. 97-102. 13 refs. In 
Russian. Study of the fatigue in metallic com- 
ponents, covering thermal stresses dependent 
upon the internal energy dissipation and their 
effect on the component strength. 

Observations on the Effect of Surface and 
Structure on the Tensile Strength of Iron Whis- 


kers. Helmut Weik. USAF WADC TN 
[AD 212151], May, 1959. 21 pp. 
refs. 


Air Force Program Evaluates the Machining 
Characteristics of a Stainless Steel. P. R. 
Arzt, J. V. Gould, and J. Maranchik, Jr. SAE 
J., Aug., 1959, pp. 87-89. 

High Temperature Brazing Filler Metals— 
Properties and Uses. D. C. Herrschaft. Tool 
Engr., Sept., 1959, pp. 89-94. 

Mechanical Properties of 17-7 PH and PH 
15-7 Mo. Stainless Steel. A. W. Brisbane. 
USAF WADC TR 58-400 [AD 208322}, Jan., 
1959. 31 pp. 

Creep of Cold-Drawn Nickel. 
and C. R. Johnson. Res., Sect. C - EI, July- 
Sept., 1959, pp. 1-18. 23 refs. Presentation 
of creep tests in tension under constant loads at 
temperatures of 300°, 700°, 900°, and 1,200°F. 

Hochwarmfeste Stahle und Legierungen fiir 
den Flugtriebwerkbau. A. von den Steinen. 
Luftfahrttechnik, July 15, 1959, pp. 243-248. 
23 refs. In German. Discussion of the special 
requirements for materials used for aircraft en- 
gines and the properties of some typical highly 
heat-resistant steels and alloys. A survey of 
their endurance characteristics along with an 
account of the progress achieved is given. 


W. D. Jenkins 


Stihle fiir UWberschallflugkérper. R. Oppen- 
heim. Luftfahrttechnik, July 15, 1959, pp. 
237-243. 29 refs. In German. Survey of 


several types of steel to be used for the construc- 
tion of hypersonic airframes, including the fol- 
lowing: low-alloy, high-strength steel; alloyed 
hot-working steel; heat-treatable 12-per cent 
chromium steel; age-hardenable stainless steel; 
cold-rolled stainless chrome-nickel steel; age- 
hardenable austenitic steel; and highly heat- 
resistant alloys. A discussion of their charac- 
teristics, advantages, and limitations, as well as 
their applications, is also included. 


Metals & Alloys, Nonferrous 


Effects of Torsion on the Tensile Stress- 
Strain Curve of Aluminium. . B. Bolt. Acta 
Metallurgica, July, 1959, pp. 446-468. 45 
refs. Investigation of work-hardening of single 
crystals by alternate tensile and torsional de- 
formation. The relative increase of tensile 
flow stress due to twisting is studied in relation 
to prior extension, crystal orientation, and 
amount of twist. 

Zum magnetischen Verhalten von Aluminium 
und Aluminium-Mischkristallen. R. Lingelbach 
and E. Vogt. Acta Metallurgica, July, 1959, pp. 
441-445. 15 refs. In German. Study of the 
magnetic behavior of aluminum and aluminum 
solid solutions. Measurement of susceptibility 
between 67°K. and 293°K. show a_ behavior 
which is to be expected for the paramagnetism due 
to the spins of the conduction electrons. 


Viiv Vodiku na V§skyt Vad u Velkfch V§kovku 
ze Slitin Hliniku. Stanislav Burda and Antonin 
Liiftner. Hutnické Listy, No. 1, 1959, pp. 17-22. 
In Czechoslovak. Study of the effects of hydro- 
gen on defects occurring within large forgings of 
aluminum alloys. 


Beryllium als Werkstoff im Flugzeugbau. 
Luftfahritechnik, July 15, 1959, p. 256. In Ger- 
man. Discussion of the advantages of beryllium 
Sy its use as structural material in aircraft pro- 

uction. 


Cast Magnesium Structures in Reentry Ve- 
hicles. J. W. Jakubowski. Missile Des. & Devel., 
Aug., 1959, pp. 32-34. Discussion of material re- 
quirements, advantages of casting, and selection 
of the alloy. 


Molybdenum—Vanguard Material for Space 
Vehicles. A. V. Levy and S.E. Bramer. SA “a 
Aug., 1959, pp. 41-46. Discussion of the physical 
and mechanical properties of molybdenum. 


Factors in the Formation of Metastable Phases 
in Titanium-Base Alloys. Iu. A. Bagariatskii, 
G. I. Nosova, and T. V. Tagunova. Sov. Phys. - 
Dokl., Sept.-Oct., 1958, pp. 1,014-1,018. Transla- 


tion. Study made after quenching and annealing 
of binary alloys of titanium with such elements as 
vanadium, niobium, tantalum, molybdenum, 
tungsten, and rhenium. 


Nonmetallic Materials 


Development of New Sound Absorbing Ma- 
terials for Noise Suppressors. I—-Development 
of Equipment for Evaluating Acoustical and 
Durability Properties of Sound Absorbing Ma- 
terials at Elevated Temperatures. Appendix I— 
Theory for High Temperature Impedance Tube 
Measurements. Appendix II—Corrections for 
Variations in Probe Sensitivity. Appendix I1I— 
Sample Calculation of Absorption Coefficient and 
Acoustical Impedance. W. E. Lawrie. USAF 
WADC TR 58-460, Pt. I [AD 215445], June, 
1959. 64 pp. 

Urethane Foams for Electronic Packaging. 
Lawrence Gallacher. Mil. Electronics, Apr., 
1959, pp. 14-16. 


How the New Propellants Affect Plastics and 
Elastomers. R. E. Mowers. Materials in Des. 
Eng., Sept., 1959, pp. 89-91. Test results 
showing the effects of hydrazine and unsaturated 
dimethyl hydrazine fuels and nitrogen tetroxide 
oxidizer on various plastics and elastomers. 


New Elastomers Break Old Barriers. R. P. 
Schmuckal. J., Sept., 1959, pp. 28-37. 
Discussion of the properties and potentials of new 
elastomers. 


Temperature and Specific Heat of Plexiglas 
Under Shock Wave Compression. Ia. B. Zel’- 
dovich, S. B. Kormer, M. V. Sinitsyn, and A. I. 
Kuriapin. Sov. Phys.- Dokl., Sept.-Oct., 1958, pp. 
938, 939. Translation. 


La Biréfringence Mécanique du Polymétha- 
crylate de Méthyle. B. Persoz and G. Grenier. 
La Recherche Aéronautique, May-June, 1959, pp. 
29-32. In French. Examination of the bire- 
fringence of methyl polymethacrylate by me- 
chanical means in order to analyze the stability of 
structures under conditions of strains. 


Testing Methods 


Issledovanie Vliianiia Poverkhnostno-Aktivnoi 
Sredy na Protsessy Deformatsii i Razrusheniia 
Metodom Vnutrennego Treniia. N. V. Dekar- 
tova and V. N. Rozhanskii. AN SSSR Dokl., 
May 21, 1959, pp. 602-604. In Russian. Appli- 
cation of the internal friction method to study the 
effect of surface-active media on the deformation 
and failure of metals. 


Optick§ Difraktometr pro Strukturni Analysu. 
Lubomir Sodomka. Jemnad Mech. & Opttka, 
No. 2, 1958, pp. 58-60. In Czechoslovak. De- 
scription of an optical diffractometer used for 
structural analysis. 


Mathematics 


Recent Soviet Contributions to Ordinary Dif- 
ferential Equations and Nonlinear Mechanics. 
J. P. LaSalle and Salomon Lefschetz. RIAS TR 
59-3 (AFOSR TN 59-308) [AD 213092], Apr., 
1959. 47 pp. Review and appraisal of Soviet 
work in technical physics, with a description of 
major areas of research, and the significance 
of individual Soviet contributions. Abstracts of 
major papers and books available in 1958 are 
given. 


Algebras 


Translation Invariant Function Algebras on 
Abelian Groups. Karel D 
Mirkil. Stanford U. Appl. Math. & Statistics 
Lab. TN 5 (AFOSR TN 59-659), Aug. 26, 1959. 
45 pp. 10 refs. Analysis concerning translation 
invariant uniformly closed subalgebras of the 
algebra Co(X) of continuous functions, zero at 
infinity, on a locally compact abelian group X. 


On Strictly Semi-Simple Banach Algebras. 
E. H. Luchins. Pacific J. Math., Summer, 1959, 
pp. 551-554. 


Involutions on Banach Algebras. Paul Civin 
and Bertram Yood. Pacific J. Math., Summer, 
1959, pp. 415-436. 17 refs. Study of involutions 
(conjugate linear antiautomorphisms of period 
two) on a complex Banach algebra B. 


Derivations of Jordan Algebras. Bruno Harris. 
—- J. Math., Summer, 1959, pp. 495-512. 13 
refs. 


A Bound for the Orders of the Components of a 
System of Algebraic Difference Equations. 
Bernard Greenspan. Pacific J. Math., Summer, 
1959, pp. 473-486. Analysis considering a bound 
for a sytem of difference equations in which each 
component has a dimension of zero. In the ana- 
lytic case, this amounts to determining the maxi- 
mum number of arbitrary functions of period 
unity which each corresponding manifold can 
possess, 


Differential Equations 


Developments at an Analytic Corner of Solu- 
tions of Elliptic Partial Differential Equations. 
R. S. Lehman. J. Math. & Mech., Sept., 1959, 
pp. 727-760. 12refs. Navy-supported research. 
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It’s a new inertial navigation 
system. 


This one isn’t operational, 
but maybe you could lend us 
a hand in exchange for 
things like long range career 


potential and IBOM* 


General Electric’s ARMA- 
MENT AND CONTROL SEC- 
TION in Johnson City (Bing- 
hamton) New York has 14 
openings for men with de- 
grees and/or experience in 
mechanical engineering, elec- 
trical (electronics) engineer- 
ing—also in mathematics and 
physics. 

Some of the product areas 
include engine control sys- 
tems, inertial navigation sys- 
tems (none like the cartoon), 
transistors and magnetic 
controls, microwave, ground 
support equipment, inertial 
equipment and many more. 

General Electric has the 
right combination for de- 
veloping your career poten- 
tial. *Increases Based On 
Merit. 


A complete brochure about 
our section is available in ex- 
change for your resume in- 
formation. Write in confi- 
dence to: 


Mr. R.C. McConnell, Div. K221-3 
Armament and Control Section 
General Electric Company 

600 Main Street 

Johnson City, New York 


AND CONTROL 
GENERAL ELECTRIC 
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RESEARCH SCIENTISTS and ENGINEERS 
with MS, PhD or ScD 


The 
Academic 
Approach to 
Research 


...can it be transplanted to an 
industrial laboratory? 


YES... in its environment of free inquiry and 
in scholarly consideration of the work of quali- 
fied colleagues. 


This attainment is the experience of members of 
the Scientific Research Staff at Republic Aviation. 
Here, the initiation of original research is en- 
couraged and generous support is provided to 
demonstrate the validity of theoretical concepts. 


A preference exists for theoretical and experi- 
mental studies related to the many and varied 
disciplines of aeronautics and astronautics. These 
cover a wide spectrum of scientific research in 
its most active and interesting aspects. 


At the same time, more emphasis is placed upon 
bringing new theories into the realm of feasible 
engineering than would normally be found at an 
academic institution. 


THE PRACTICAL RESULTS OF THIS POLICY 


The fruitfulness of the research environment at 
Republic is evidenced by the advancements and 
developments continually resulting. One well- 
known example is the current research and 
development of the Plasma Pinch Engine (for 
interplanetary travel) conceived by members of 
the Scientific Research Staff. Other wide-ranging 
research programs concern such subjects as the 
theory of lifting fans, new sophisticated methods 
of structural analysis, advanced electronic sys- 
tems and techniques, space mechanics and nuclear 
physics, among others. 


SCIENTISTS AND ENGINEERS ARE INVITED 
TO JOIN OUR STAFF AS NEW RESEARCH 
CENTER NEARS COMPLETION 


Early in 1960, a new Research Center, including 
7 modern laboratories, will be completed to sup- 
port Republic’s expanding effort in research and 
advanced development. Existing areas of inves- 
tigation are being enhanced and new ones will 
be initiated. 


If your interests coincide with the work of such 
a group and you feel you can contribute to 
progress in any of the physical and engineering 
sciences related to aeronautics and astronautics — 
Republic would like to talk with you. Salaries 
are high, commensurate with talent and expert 
knowledge. 


IMMEDIATE OPPORTUNITIES EXIST FOR 
SCIENTISTS WITH APPROPRIATE RESEARCH 
EXPERIENCE AND ADVANCED DEGREES IN: 


Aerodynamics 
and Fluid Mechanics 


Theory of Lifting Fans 


Applied Mechanics 


Space Environment 


Missions 
and Trajectories 


Space Flight Control 


Applied Mathematics 


Hypersonics 


Plasma Dynamics 


Write in confidence directly to: 


Dr. Theodore Theodorsen 
Director of Scientific Research 


SIE 


Farmingdale, Long Island, New York 
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O Pervoi Kraevoi Zadache dlia Sgehestinh 
Sistem Differentsial’nykh Uravnenii. <A 


Vol’pert. AN SSSR Dokl., July 21, 1959, oe 
487-489. In Russian. Derivation of a formula 
for calculating the first boundary problem for 
elliptical systems of differential equations. 


Granichnye Zadachi dlia Ellipticheskikh Sistem 
Differentsial’nykh Uravnenii Vysshego Poriadka 
na Ploskosti. A. I. Vol’pert. AN SSSR Dokl., 
Aug. 1, 1959, pp. 739-741. In Russian. Solution 
of boundary problems for elliptical systems of 
higher-order differential equations in the plane. 


Uber eine Rand- und Mittelwertaufgabe der 
Poissonschen Differentialgleichung. Friedhelm 
Eicker. ZAMM, July-Aug., 1959, pp. 279-284. 
In German. Solution of the Poisson differential 
equation Aw(x, y, = f(x, 2) applicable to the 
domain between two cross sections of a cylinder 
with an arbitrary base. It is shown that the prob- 
lem has a unique solution if the function f(x, y, z) 
is continuous and the partial derivative fzz exists. 

The Equation for Determining the Distribution 
Law for the Integral of a System of Ordinary 
Differential ee Containing Random Pa- 
rameters, G. Dostupov and V. S. Pugachev. 
(Avtom. July, 1957.) Automation & 
Remote Control, June, 1958, pp. 671-682. 15 refs. 
Translation. 


I—Recent Work on Families of Periodic Solu- 
tions of Ordinary Differential Equations. II— 
Singular Solutions of Systems of Real Analytic 
Equations. III—The Strémgren-Wintner Prin- 
ciple on the _eneen of Families of Periodic 
Solutions. D. C. Jr. Johns Hopkins U. 
TR June 30, 1959. 61 pp. 


A Problem in we Differential Equations. 
Tomlinson Fort. So.C. TR (AFOSR TN 58- 
619) [AD 162148], y ng 1958. 5 pp. 

Generalized Linear Differential Systems. W. 
T. Reid. J. Math. & Mech., Sept., 1959, pp. 705- 
726. 13 refs. AFOSR-supported study of a 
differential system equivalent to a type of linear 
vector Riemann-Stieltjes integral equation, in- 
cluding as special instances certain differential 
equations with “‘interface’’ conditions at a finite 
number of points. 


Smeshannaia Granichnaia Zadacha dlia Odnoi 
Sistemy Differentsial’nykh Uravnenii Parabo- 
licheskogo Tipa. E. I. Kim and L. P. Ivanova. 
AN SSSR Dokl., June 21, 1959, pp. 1,183-1,186. 
In Russian. Analysis of a mixed boundary prob- 
lem for a system of differential equations of the 
parabolic type. 

Razreshimost’ Smeshannoi Zadachi dlia Giper- 
bolicheskogo i Parabolicheskogo Uravnenii v 
Proizvol’nom Normal’nom Tsilindre. V. 
Vin. AN SSSR Doki., July 1, 1959, pp. 23-26. 
17 refs. In Russian. Determination of the solva- 
bility of the mixed problem for the hyperbolic 
and parabolic equations in an arbitrary normal 
cylinder. 


Postroenie Obobshchennykh Reshenii Kvazi- 
lineinykh Uravnenii Pervogo Poriadka bez 
Usloviia Vypuklosti kak Predelov Reshenii Para- 
bolicheskikh Uravnenii s Malym Parametrom. 
A. S. Kalashnikov. AN SSSR Dokl., July 1, 
1959, pp. 27-30. In Russian. Derivation of 
generalized solutions for first-order quasi-linear 
equations without the convexity condition as 
limits to solutions for parabolic equations with a 
small parameter. 


K Voprosu o Reshenii Metodom Setok Osesim- 
metricheskoi Zadachi Dirikhle dlia Uravneniia 
Laplasa. D. F. Davidenko. AN SSSR _ Dokl., 
May 21, 1959, pp. 471-473. In Russian. Presen- 
tation of a method for the construction of equa- 
tions used in the solution of the Dirichlet axisym- 
metric problem for the Laplace equation. 


Functions & Operators 


A Property of Bounded Regular Functions. P. 
B. Kennedy. Nail. U. Ireland, U. Coll. TN 4 
(AFOSR TN 59-669) [AD 218381), 1960. 15 pp. 

On a Class of Functions Regular and Rented 
in the Unit Circle. P. B. Kennedy. Natl. U. 
Ireland, U. Coll. TN 5 (AF OSR’ TN ¥o. 670) [AD 
218382}, 1959. 16 pp. 

Hilbert’s Function in a Semi-Lattice. A. 
Learner. Cambridge Philos. Soc. Proc., July, 1959, 
pp. 239-243. 

Obratnye Teoremy Priblizheniia Funktsii v 
Oblastiakh Osobennostiami. V. K. 
Dziadyk. SSSR Dokl., July 21, 1959, pp. 
505-508. ry aan In Russian. Analysis covering 
the inverse approximation theorems for functions 
contained in regions with angular characteristics. 

Variational Aspects of Generalized Convex 
Functions. W. T. Reid. Pacific J. Math., Sum- 
mer, 1959, pp. 571-581. Navy-sponsored ‘study. 

Some Iterative Methods for Determining Zeros 
of Functions of a Complex Variable. W. 
Munro. Pacific J. Math., Summer, 1959, pp. 
555-566. 21 refs. Navy- ‘sponsored study. 


On the peaeiation | of the Random Variable 
Hn. E.S. Andersen. Aarhus U. Tech. Sci. Note 1 
(AFOSR TN 59- ray {AD 218383], Feb. 27, 
1959. 15 pp. 


Tables of the Bessel-Kelvin Functions Ber, Bei, 
Ker, Kei, and Their Derivatives for the Argument 
6(0. 01)107.50. H. Lowell. U.S., 

A TR R-32, 1959. 300 pp. 


O Nailuchshem Priblizhenii Funktsii Klassa = 
Nekotorymi Lineinymi P. 
Korovkin. AN SSSR Dokl., July 21, 1959, hi 
513-515. In Russian. eto de of the op- 
timum approximation for Ze-class functions by 
means of certain linear operators. 


O Teoreme Umnozheniia Kharakteristicheskikh 
Funktsii Lineinykh Operatorov. A. V. Shtraus. 
AN SSSR Dokl., June 1, 1959, pp. 723-726. 11 
refs. In Russian. Derivation of the multiplica- 
tion theorem for characteristic functions of linear 
operators. 


O Skorosti Rosta Funktsii Klassa Hp i ob 
Umnozhenii Integralov Tipa Koshi-Stil’t’esa. 
V. P. Khavin. AN SSSR Dokl., Aug. 1, 1959, 
pp. 757-759. In Russian. Determination of the 
rate of growth of the Hp-class functions and the 
multiplication of integrals of the Cauchy- 
Stieltjes type. 

The Determination of the Chebyshev Approxi- 
mating Polynomial for a Differentiable Function. 
F. D. Murnaghan and J. W. Wrench, Jr. Math. 
Tables & Aids to Comp., July, 1959, pp. 185-193. 


A Duality Theorem for an Arbitrary Operator. 
Errett Bishop. Pacific J. Math., Summer, 1959, 
pp. 379-397. Study of the spectral theory of an 
operator (or bounded linear transformation) on a 
Banach space 

Extensions of a Theorem of Loewner on Inte- 
gral Operators. D.C. Benson. Pacific J. Math., 
Summer, 1959, pp. 365-377. 10 refs. USAF- 
sponsored study. 


Ob Integral’nom Predstavlenii Ogranichennykh 
Nesamosopriazhennykh Operatorov s Veshchest- 
vennym Spektrom. M. S. Brodskii. AN SSSR 
Dokl., June 21, 1959, pp. 1,166-1,169. In Russian. 
Integral representation of bounded nonselfadjoint 
operators with a real spectrum. 


Groups 


O Neprivodimykh Unitarnykh Predstavieniiakh 
Nekotorykh Klassov Veshchestvennykh Prostykh 
Grupp Li. M.I.Graev. AN SSSR Dokl., July 1, 
1959, pp. 13-16. In Russian. Analysis ‘Of irre- 
ducible unitary representations of certain classes 
of simple real Lie groups. 


Almost Locally Pure Abelian Groups. 
Boyer and E. A. Walker. Pacific J. Math., Sum- 
mer, 1959, pp. 409-413. Presentation of a pre- 
liminary investigation of almost locally pure 
Abelian groups. For primary groups, this con- 
cept coincides with that of no elements of infinite 
height. 


Markov Operators and Their Associated Semi- 


Groups. R. K. Getoor. Pacific J. Math., Sum- 
mer, 1959, pp. 449-472. 12 refs. 


A Survey of Relativistic Transformations. M. 
F. Kaplon and T. Yamanouchi. U. Rochester 
Dept. Phys. & Astron. NYO-2622, Aug. 1, 1959. 
29 pp. USAF-supported discussion of the useful- 
ness of invariance properties in calculating various 
kinematic quantities relevant to particle physics. 


Matrices 


The Volume of a Certain Set of Matrices. 
Henry Jack and A. M. Macbeath. Cambridge 
Philos. Soc. Proc., July, 1959, pp. 213-223. 13 
refs. Evaluation of the invariant measure of the 
set of real matrices with determinant / and norm 
bounded by a positive real number k. Every 
matrix is expressed as the product of a diagonal 
matrix multiplied on both sides by an orthogonal 
matrix. The orthogonal matrices are then ‘‘in- 
tegrated out’’ by means of the Hurwitz measure 
and their product reduced to a contour integral. 


Construction of a Set of Test Matrices. 
Aegerter. Assoc. Comp. Mach. Commun., Aug., 
1959, pp. 10-12. Development of the equations 
and properties for a set of test matrices which are 
useful in the determination of the accuracy of 
routines for finding the inverse, determinant, 
and/or eigenvalues of a matrix. 


Boolean Matrix Equations in Digital Circuit 


D. L. 


Design. R. S. Ledley. JRE Trans., EC Ser., 
June, 1959, pp. 131-139. Navy-supported re- 
search. 

Numerical Analysis 


Metod Setok pri Vtoroi Kraevoi Zadache dlia 
Uravneniia Puassona. V.I. Lebedev. AN SSSR 
Dokl., Aug. 1, 1959, pp. 742-745. In Russian. 
Application of the network method in the second 
boundary problem for the Poisson equation. 


On a Class of Nonlinear Integral Equations. 
Zeev Nehari. Carnegie Inst. Tech. Dept. Math. 
TR 27 (AFOSR TN 59-425) [AD 214775], May, 
1959. 14 pp. Analysis showing that a Hammer- 
stein type of nonlinear integral equation possesses 
a continuous rotation under certain defined con- 
ditions, 

Reshenie Odnogo Klassa Integro-Differen- 
tsial’nykh Uravnenii s Chastnymi 
Metodom Fur’e. L. M. Likhtarnikov and V. 
Miakishev. AN SSSR Dokl., July 21, 1959, ds 
516-519. In Russian. Solution of a class of in- 
tegro-differential equations with partial deriva- 
tives by means of the Fourier method. 


Suchchestvovanie i Edinstvennost’ Obob- 
shchennogo Resheniia Zadachi Koshi dlia 


December 1959 > 


M. J: 


It’s a new transistorized 
magnetic control. 


This one works . . but not the 
right way. Maybe you could 
lend us a hand in exchange 
for things like employee 


benefits and GPTL* 


General Electrics ARMA- 
MENT AND CONTROL SEC- 
TION in Johnson City (Bing- 
hamton) New York, has 14 
openings for men with de- 
grees and/or experience in 
mechanical engineering, elec- 
trical (electronics) engineer- 
ing, mathematics and physics. 

Some of the product areas 
include transistor and mag- 
netic controls (none like the 
asteroid-pulling device illus- 
trated), analog and digital 
computers. Career position 
openings include project lead- 
ers, technical writers, engi- 
neers in development, circui- 
try design, packaging, stress 
and vibration, systems, qual- 
ity control and others. 


General Electric has the right 
combination for developing 
your career potential. *Good 
Place To Live (ask the Chamber 
of Commerce). 


MAIL COUPON TO: 

Mr. R.C. McConnell, Div. K221-4 
Armament and Control Section 
General Electric Company 

600 Main Street 

Johnson City, New York 


Send me more information. My 
jou 


Dearee: (yes) 

(Street or Route) 

(State) 


(C0 My resume is enclosed. 


ARMAMENT AND CONTROL SECTION . 


GENERAL 


ELECTRIC 


JOHNSON CITY, NEW YORK 
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Neodnorodnogo Zakona Sokhraneniia. N. N. 
Kuznetsov and B. L. Rozhdestvenskii. AN SSSR 
Dokl., May 21, 1959, pp. 486-489. In Russian. 
Generalization of the theory on the existence and 
uniqueness of the general solution to the Cauchy 
problem in order to cover the inhomogeneous 
conservation law. 


Upper and Lower Bounds for Quadratic Inte- 
grals, and at a Point, for Solutions of Linear 
Boundary Value Problems. J. B. Diaz. U. Md. 
Inst. Fluid Dynamics & Appl. Math. TN BN-178 
(AFOSR TN 59-720), June, 1959. 47 pp. 

“oe Principle for Transport Phenomena. 

3. E. Tauber. Franklin Inst. J., Sept., 1959, pp. 
175-221. 12 refs. Discussion of the generalized 
variational principle including the effect of an ex- 
ternal magnetic field and lattice vibrations. Its 
application to the calculation of the transport co- 
efficients is also described. 


A Note on the Sums of Certain Bilateral Hyper- 
geometric Series. H. S. Shukla. Cambridge 
a Soc. Proc., July, 1959, pp. 262-266. 12 
rets. 


Summability and Bounded Seq G. M. 
Petersen. Cambridge Philos. Soc. Proc., July, 
1959, pp. 257-261. 

The Discriminant of Hill’s Equation. Wilhelm 
Magnus. NYU Inst. Math. Sci. Div. Electro- 
magn. Res., Res. Rep. BR-28 (AFOSRTN 59-576) 
[AD 217023], May, 1959. 40 pp. Calculation of 
explicit expressions for the discriminant of Hill's 
equation up to terms of order four. 


The Residue Number System. H. 1. Garner. 
IRE Trans., EC Ser., June, 1959, pp. 140-147. 
Discussion of arithmetic operations and the con- 
version process required to convert from a residue 
code to a weighted code. 


O Klassakh Nasyshcheniia dlia Nekotorykh 
Metodov Summirovaniia Riadov Fur’e Nepreryv- 
nykh Periodicheskikh Funktsii. A. Kh. Turets- 
kii. AN SSSR Dokl., June 21, 1959, pp. 1,207 
1,209. In Russian. Definition of saturation 
classes for certain methods of summing Fourier 
series of continuous periodic functions. 


Graphical Evaluation of a Convolution Integral. 
T. Mirsepassi. Math. Tables & Aids to Comp., 
July, 1959, pp. 202-212. 

Conjugate Series in Several Variables. Henry 
— Pacific J. Math., Summer, 1959, pp. 513- 
52 

Asymptotic Perturbation Series for Characteris- 
tic Value Problems. C. A. Swanson. Pacific J. 
Math., Summer, 1959, pp. 591-608. 11 refs. 

A Variant to Fib i’s S J. Guest. 
Australia, ARL S&M Note 250, Feb., 1959. 9 pp. 


Physical Applications 


Obshchaia Formulirovka Osnovnoi Teoremy 
Shennona v Teorii Informatsii. R. L. Dobrushin. 
AN SSSR Dokl., May 21, 1959, pp. 474-477. In 
Russian. Development of an approach to the 
formulation of Shannon’s general theorem in the 
information theory. 


Obobshchenie Metoda Shinbrota Opredeleniia 

Optimal’noi Funktsii Vesa pri Nestatsionarnykh 
Sluchainykh Vozdeistviiakh. Li Khen-Von. 
SSSR Otd. Tekh. Nauk Isv. Energ. i Avtom., May- 
June, 1959, pp. 63-75. In Russian. Generaliza- 
tion of the Shinbrot method for the solution of the 
integral equation defining tbe optimum weight 
egg in the presence of nonstationary random 
inputs 


Integration in Functional Spaces and Its Ap- 
plications in Quantum Physics. I. M. Gel'fand 
and A. M. Yaglom. (Uspekhi Mat. Nauk., Jan.- 
Feb., 1956, p. 77.) U. Md. Inst. Fluid Dynamics 
& Appl. Math. TN BN-171 (AFOSR TN 59-552) 
[AD 216692], May, 1959. 61 pp. 37 refs. 
Translation. 


Solution ‘‘in the Large’’ to the Boundary-Value 
+Problem for the Navier-Stokes Equations in 
Two Space Variables. ©. A. Ladyzhenskaia. 
Sov. Phys. - Dokl., Nov.-Dec., 1958, pp. 1,128- 
1,131. Translation. 


The Problem of Synthesizing Linear aN 
Systems with Variable Parameters. A. M. Bat- 
kov. (Avtom. i Telemekh., Jan., 1958.) Automa- 
tion & Remote Control, Jan., 1959, pp. 42-48. 
Translation. Presentation of a method for de- 
termining the differential equation of a linear 
dynamic system with variable parameters when 
the impulse transient response is given. 


Ob Izomorfizme Dinamicheskikh Sistem, Raz- 
lichaiushchiksia Tol’ko Vremenem. I. 
Grabar’. AN SSSR Dokl., June 11, 1959, pp. 
931-934. In Russian. Further development of 
results obtained on the isomorphism of dynamic 
systems differing only in time. 


Ob Asimptoticheskom Integrirovanii Differen- 
tsial’nogo Uravneniia Odnoi Avtomodel’noi Di- 
mnamicheskoi Zadachi. I. S. Gerasimov. AN 
SSSR Dokl., June 1, 1959, pp. 727-729. In 
Russian. Development of a method for the 
asymptotic integration of a differential equation 
in the dynamic problem comprising @conical shell 
subject to a normal, active, axisymmetric force 
propagating at constant speed along its axis of 
symmetry. 


On the Truncation Error, Stabilit fs and Con- 
vergence of Difference Solutions of the Baro- 
tropic Vorticity Equation. W. L. Gates. U. 
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Calif. DWP Proj. Sci. Rep. 1 (AFCRCTN 59-403) 
[AD 216318], June 30, 1959. 27 pp. 11 refs. 


A Study of a Numerical Solution to a Two-Di- 
mensional Hydrodynamical Problem. A. Blair, 
N. Metropolis, J. von Neumann, A. H. Taub, and 
M. Tsingou. Math. Tables & Aids to Comp., 
July, 1959, pp. 145-184. Presentation of a com- 
puter solution for a set of difference equations ap- 
proximating the equations of two- dimensional 
motion of an incompressible fluid in Eulerian co- 
ordinates. 


Ob Otsenkakh Reshenii Sistem Differentsial’- 
nykh Uravnenii, Nakoplenii Vozmushcheniia i 
Ustoichivosti Dvizheniia na Konechnom Intervale 
Vremeni. Chzhan Sy-in. Prikl. Mat. i Mekh., 
July-Aug., 1959, pp. 640-649. In Russian. 
Evaluation of solutions for systems of differential 
equations in problems covering the stability of 
motion over a finite time interval. 


Functional Equations, Wave Propagation and 
Invariant Imbedding. Richard Bellman and 
Robert Kalaba. J. Math. & Mech., Sept., 1959, 
pp. 683-704. 3lrefs. Study of wave propagation 
in inhomogeneous media through the use of in- 

variance principles similar to those used in radia- 
tive transfer and neutron transport theory. For 
this purpose, a wave localization principle is 
stated and proved. 


O Zadache Dirikhle dlia Volnovogo Uravneniia. 
R. Denchev. AN SSSR Dokl., July 21, 1959, pp. 
501-504. In Russian. Analysis of the Dirichlet 
problem for wave equations. 


Dostatochnykh Optimal ’nosti. 
L. I. Rozonoer. AN SSSR Dokl., July 21, 1959, 
pp. 520-523. In a a Application of previ- 
ously developed methods to determine certain 
sufficient conditions for optimum systems, re- 
duced to the solution of a variational problem. 


O Reshenii Zadachi Koshi dlia Kineticheskogo 
Uravneniia Elektronnoi Plazmy. S. V. lordanskii. 
AN SSSR Dokl., July 21, 1959, pp. 509-512. 
In Russian. Derivation of a solution to the 
Cauchy problem for the kinetic equation of elec- 
tron plasma. 


Ob Odnoi Vozmozhnosti Polucheniia v 
Zamknutoi Forme Tochnykh Integralov Urav- 
neniia Reinol’dsa. Ia. M. Kotliar. AN SSSR 
Dokl., July 1, 1959, pp. 59-62. In Russian. 
Evaluation of a method for obtaining exact inte- 
grals of the Reynolds equation in closed form. 
The applicability of this approach to the hydrody- 
namic lubrication theory is analyzed. 


Integration of Some Thermal Differential 
Equations. B. Saelman. J. Aero/Space Sci., 
Nov., 1959, pp. 754, 755. Presentation of a closed 
for certain aerothermodynamic relation- 
ships. 


Probability, Statistics 


Size and Power of Tests Using Some Optimal 
Welch-Type Statistics. R.S. McCullough and 
John Gurland. Jowa State Coll. Rep. (AFOSRTN 
59-177) [A D 211317], 1959. 28pp. llrefs. De- 
velopment of the unilateral and bilateral types of 
statistics for testing the hypothesis of the equality 
of the means of two populations by using a finite 
series representation of the distribution of a cer- 
tain class of statistics. 


The Use of the Central Limit Theorem for In- 
terpolating in Tables of Probability Distribution 
Functions. Gerard Salton. Math. Tables & 
Aids to Comp., July, 1959, pp. 213-216. 


O Reguliarnosti Mnogomernykh Statsionarnykb 
Sluchainykh Protsessov s Disktretaym re- 
menem. R. F. Matveev. SSSR _ Dokl., 
June 1, 1959, pp. 713-715. Estab- 
lishment of necessary and sufficient regularity 
conditions of multidimensional stationary ran- 
dom processes with discrete time. 


Testing Equality of Means When Variances 
May Differ. John Gurland and Lloyd Rosenberg. 
lowa State Coll. Rep. (AFOSR TN 58-1009) [AD 
206152), 1959. 37 pp. 10 refs. Study of the 
effect of variance heterogeneity on the distribu- 
tion of statistics. Three theorems are discussed: 
(a) method of computing exact probabilities 
through a finite expansion, (b) truncation of in- 
finite series to afford a desired degree of accuracy, 
and (c) method of computing the size of a test 
using a statistic with a distributional structure. 


Some Families of Contagious Distributions. 
S. K. Katti and John Gurland. Jowa State Coll. 
Rep. (AFOSR TN 59-4) [AD 208184], 1959. 46 
pp. refs. Investigation of the nature of many 
forms of distributions which arise in biological 
phenomena and are feasible for developing sta- 
tistical techniques. 


Stationary Processes as Shifts of Functions of 
Independent Random Variables. M. Rosenblatt. 
J. Math. & Mech., Sept., 1959, pp. 665-681. 
Navy-supported research, 


Cumulants of Some Distributions Arising from 
a Two-State Markoff Chain. P. V. K. lyer and 
N.S. Shakuntala. Cambridge Philos. Soc. Proc., 
July, 1959, pp. 273-276. 


A Note on J. Roy’s ‘‘Step-Down Procedure in 
Multivariate Analysis.’”” V.P. Bhapkar. U.N. 
C. Inst. Statistics MS 212 (AFOSR TN 59-69) 
[AD 209844], Dec., 1958. 7 pp. 
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Theory of Numbers 


A Method of Computing Eigenvectors and 
Eigenvalues on an Analog Computer. Lucien 
Neustadt. Math. Tables & Aids to Comp., July, 
1959, pp. 194-201. 

The Asymptotic Distribution of the Eigenvalues 
for a Class of Markov Operators. R. M. Blumen- 
thal and R. K. Getoor. Pacific J. Math., Sum- 
mer, 1959, pp. 399-408. 

O Sviazi Mezhdu Klassicheskim i Obob- 
shchennym Resheniiami Zadachi Dirikhle i 
Zadachi na Sobstvennye Znacheniia. V. A. 
Il’in and I. A. Shishmarev. AN SSSR _ Doki., 
June 21, 1959, pp. 1,176-1,179. In Russian. 
Determination of the relationship between classi- 
cal and generalized solutions for the Dirichlet 
problem and the problem of eigenvalues. 

O Vychislenii Indeksa Nepodvizhnoi Tochki 
Vpolne Nepreryvnogo Vektornogo Polia. V. P. 
Melamed. AN SSSR Dokl., May 21, 1959, pp. 
501-504. In Russian. Evaluation of the index 
for a stationary point of a completely continuous 
vector field. 


Topology 


K Voprosu o Lineinykh Preobrazovaniiakh 
Analiticheskikh Prostranstv. K. M. Fishman. 
AN SSSR Dokl., July 1, 1959, pp. 40-43. 10 
refs. In Russian. Determination of the relation- 
ship between the linear transformations of linear 
spaces and the linear operators in Banach spaces. 


O Priblizhennom Otyskanii Vsekh Reshenii 
Lineinogo Uravneniia v Prostranstve 
Banakha. V. V. Ivanov and I. B. Simonenko. 
AN “SSSR Dokl., June 21, 1959, pp. 1,172-1,175. 
In Russian. Approximate definition of solutions 
for a given linear equation in a Banach space. 

K Teorii Krivykh Metricheskogo Prostranstva 
Lineinykh Elementov. V. I. Bliznikas. AN 
SSSR Dokl., July 1, 1959, pp. 9-12. In Russian. 
Further dev elopment of the theory of curves in a 
metric space of linear elements. 

Prostranstva Smezhnosti i Bikompaktnye 
Rasshireniia Topologicheskikh Prostranstv. 
M. Ivanova and A. A. Ivanov. AN SSSR Dokl., 
July 1, 1959, pp. 20-22. In Russian. Analysis 
covering the ‘contiguity spaces and bicompact ex- 
tensions of topological spaces. 

On the Decomposition of Spaces in Cartesian 
Products and Unions. Tudor Ganea and P. 
Hilton. Cambridge Philos. Soc. Proc., July, 1959, 
pp. 248-256. 10 refs 

O Nekotorom Semeistve Funktsional’nykh 
a Teoremy Vlozheniia i Prodol’zhe- 

O. V. Besov. AN SSSR Dokl., June 21, 
1959, pp. 1,163-1,165. In Russian. Study of a 


: family of functional spaces including imbedding 


and continuation theorems. 


Function Spaces and Duality. H. Spanier. 
U.Chicago Dept. Math. TN 1 (AFOSR 59-359) 
[AD 213669], Mar., 1959. 57 pp. 17 refs. 


Neskol’ko Priblizhennykh Formul v Pash Kon- 
formnykh Otobrazhenii. I. S. Khara. AN 
SSSR Dokl., June 21, 1959, pp. 1,210-1,213. In 
Russian. Presentation of some approximate 
formulas in the theory of conformal mapping. 


O Polnote Nekotorykh Sistem Polinomov v 
Oblastiakh eT Ploskosti. A. F. Le- 
ont’ev. AN SSSR Dokl., June 11, 1959, pp. 
939-942. In Russian. Determination of the com- 
pleteness of certain systems of polynomials in 
some regions of the complex plane. 


Ob Odnoi Variatsionnoi Zadache Gil’berta. 5S. 
V. Uspenskii. AN SSSR Dokl., July 21, 1959, pp. 
526-528. In Russian. Generalization of previ- 
ously obtained results to cover the solution of a 
Hilbert variational problem in n-dimensional 
space R = Rn(n > 2). 


Estestvennaia Topologiia i Ekstsessivnye 
Funktsii, Sviazannye s Markovskim Protsessom. 
E. B. Dynkin. AN SSSR Dokl., July 1, 1959, pp. 
17-19. In Russian. Formulation of theorems on 
the natural topology and excessive functions con- 
nected with Markov processes. 


On the Breadth “a Co- Dimension of a Topo- 
logical Lattice. bs . Anderson. Pacific 
Math., Summer, 1959, hl 327-333. 10 refs. 


Relation Between Abstract Homotopy and 
Geometric Homotopy. Sadanand Verma. Wayne 
State U. Dept. Math. TN 3 (AFOSR TN 59-126) 
[AD 210614], Mar., 1959. 117 pp. 12 refs. 
Description of the construction of an abstract 
homotopy theory for the category of Kan com- 
plexes and Kan maps, to give axiomatization of 
such a theory and to establish the uniqueness of 
the abstract homotopy theory. 


On the Uniqueness Theorem of Local Homology 
Theory. Sze-Tsen Hu. Wayne State U. Dept 
Math. TN 4 (AFOSR TN 59-204) [AD 211600), 
Mar., 1959. 13 pp. 15 refs. 

The Geometric Interpretation of a Special Con- 
nection. I. M.Singer. Pacific J. Math., Summer, 
1959, pp. 585-590. AFOSR- supported study. 

Seminuclear Extensions of Galois Fields. D. 
R. Hughes and Erwin Kleinfeld. U. Chicago 
Dept. Math. Rep. (AFOSR TN 59-497) [AD 
215922), Apr., 1959. 7 pp. Consideration of a 


problem of obtaining all division rings R which 
are quadratic extensions of a Galois field F, where 
tor ig be contained in the right and middle nuclei 
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From: a Dynamics Engineering point of 
view, isolating rotor vibration from heli- 
copter fuselages is tricky — a problem of 
low-frequency vibrations and consequently 
large static deflections. 


In 1957, Barry Controls undertook analy- 
sis and feasibility study of the problem. 


RESULT — Recommendation of a servo- 
controlled inclined track linkage that solves 
the problem practically. 


ANOTHER INSTANCE of Barry’s capa- 
bility to meet the problems of dynamic 
environments. 


Find out how Barry can help YOU! 


Write for “Engineering for Control of Dynamic Environments” 


DESIGNS THAT CONTROL 
SHOCK, VIBRATION, NOISE 


BARRY 


CONTROLS 


700 Pleasant Street, 


1400 Flower Street, 
INCORPORATED 
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Watertown 72, Massachusetts” 


Glendale, California. 
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J. F. Jakobsen and W. R. Utz. U. Mo. Dept. 
Math. TR 10 (AFOSR TN _ 58-1040) {AD 
206574), Nov., 1958. 20 pp. 


On Lie Groups and Their Homotopy Groups. 
I. M. James. Cambridge Philos. Soc. Proc., July, 
1959, pp. 244-247. Evaluation of a theorem 
facilitating the homotopy classification of maps 
into a topological group. 


Mechanics 


Ob Odnom Chastnom Reshenii Uravnenii Eilera- 
Puassona. E. I. Kharlamova. Prikl. Mat. t 
Mekh., July-Aug., 1959, pp. 681-690. In Russian. 
Evaluation of the existence of new solutions for the 
problem of solid bodies moving around a fixed 
point. 

Ob Odnom Metode Issledovaniia Ustanoviv- 
shikhsia Vynuzhdennykh Kolebanii Nelineinykh 
Sistem s Odnoi Stepen’iu Svobody. N. K. 
Kulikov. AN SSSR Otd. Tekh. Nauk ae Mekh.i 
Mashinostr., Jan.-Feb., 1959, pp. 22-33. In 
Russian. Development of a method for studying 
the nonsteady forced vibrations of nonlinear sys- 
tems with one degree of freedom. 


O ‘*Vozmozhnykh Peremeshcheniiakh’’ Ma- 
terial’nykh Sistem s Lineinymi Differentsial’nymi 
Sviaziami Vtorogo Poriadka. V. I. Kirgetov. 
Prikl. Mat. t Mekh., July-Aug., 1959, pp. 666-671. 
In Russian. Analysis covering ‘ ‘possible muta 
tion”’ of material systems with second-order linear 
differential coupling. 

On Stability of Equilibria of a Rigid Body with 
Liquid-Filled Cavities. V.V.Rumyantsev. Sov. 
Phys. - Dokl., Jan.-Feb., 1959, pp. 46-49. Trans- 
Jation. 

Ob Ustoichivosti Permanentnykh Vrashchenii 
Tverdogo Tela s Zakreplennoi Tochkoi, Nakho- 
diashchegosia v N’iutonovskom Tsentral’nom 
Pole Sil. G. K. Pozharitskii. Prikl. Mat. i 
Mekh., July-Aug., 1959, pp. 792,793. In Russian. 
Determination of permanent rotations of a solid 
body with a fixed point located in the central New- 
tonian force field. 


Trends in the Kinematics of Mechanisms. 
Ferdinand Freudenstein. Appl. Mech. Rev., 
Sept., 1959, pp. 587-590. 81 refs. 


Meteorology 


Meteorological Accuracies in Missile Testing. 
R. W. Lenhard, Jr. J. Meteorology, Aug., 1959, 
447-453. 14 refs. Examination of the accuracy 
with which meteorological elements can be meas- 
ured by currently operational radiosonde equip- 
ment, and calculation of representative error 
values. 


The Distribution and Variability of Cold-Front 
Precipitation. M. K. Cox. AMS Bul., Sept., 
1959, pp. 477-480. Application of radar data to 
investigate wintertime cold-front precipitation 
patterns in the vicinity of Cambridge, Mass. 
Supersonic Raindrops. Shell Av. News, Aug., 
1959, pp. 9-13. Discussion of the rain erosion 
problem as studied by means of a stainless steel 
injector, developed for projecting a small cylinder 
of liquid against a stationary solid surface at high 
speeds. Three types of deformations are ob- 
served: (a) as caused by tensile and compressive 
stresses during the collision; (b) due to the shear- 
ing action of the liquid; and (c) a fracture as 
brought about by the reflection of stress waves 
from the free surfaces of the solid. 


Periodicities and Latitudinal Interactions of 
Mean Zonal Flow on the 5-Day Mean 500-mb 
Surface. T. Fujita. Papers in Meteorology & 
Geophys., Jan., 1959, pp. 131-140. 


The Resolving Anemometer. Irving Karmin. 
AMS Bul., Sept., 1959, pp. 473-476. Discussion 
of an anemometer which records its output in 
. digital form, permitting rapid analysis of the data 
and allowing unattended operation of the instru- 
ment from a battery supply. 


Strain-Gage Anemometer for Analyzing 4 
ous Characteristics of Wind Turbulence. W. 
Chepil and F. H. Siddoway. J. tte blog 
Aug., 1959, pp. 411-418. 11 refs. 


Some Objective Six-Hour Predictions Prepared 
by Statistical Methods. E. J. Aubert, I. A. 
Lund, and Albert Thomasell, Jr. J. Meteorology, 
Aug., 1959, pp. 436-446. Presentation of methods 
for the prediction of pressure, temperature, pre- 
cipitation, cloudiness, and visibility using linear 
regression methods. 


Further Studies in the Development of Short- 
nge Weather Prediction Techniques. J. J. 
George. EAL Meteorology Dept. Final Rep. 
(AFCRC TR 59-254), June, 1959. 109 pp. 14 
refs. Development of methods for preparing 
area weather prognostic charts emphasizing warm 
frontal weather and high-level wind analysis. 


La Meteorologia en la Aviacién de Reaccién. 
E. L. A. del Olmo. Rev. Aero., May, 1959, pp. 
388-394. In Spanish. Discussion of the problem 
of flight weather prediction for conditions-of take 
off, climb, cruise, descent, and landing. 


Some Applications of the CAPPI Technique of 
Radar Presentation in Synoptic Diagnosis and 
Research. R. J. Boucher. Allied Res. Assoc. 
Sci. Rep. 1 (AFCRC TN 59-264) [AD 212971}, 
Mar. 30, 1959. 27 pp. 
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Atmospheric Structure & Physics 


The Diurnal Temperature Variation of the 
Lower Stratosphere Over the United States. 
Wan-Cheng Chiu. J. Meteorology, Aug., 1959, pp. 
354-363. 18 refs. USAF-sponsored study. 


Blitzschlag im Luftverkehr. Manfred Jager. 
Flug- Revue, Sept., 1959, pp. 19-22. In German. 
Investigation of bad weather conditions, such as 
thunderstorms, hail and sleet storms, and their in- 
fluence on aviation. The possibility of an air- 
craft being struck by lightning is covered as a 
special case. 

Objective Map Analysis Utilizing the Concept 
of Circulation and Vorticity. E. J. Aubert. J. 
Meteorology, Aug., 1959, pp. 427-435. 


The Motion and Erosion of Convective Storms 
in Severe Vertical Wind Shear. Appendix—The 
Distribution with Height and Direction of 
Thunderstorm Echoes on CAPPI Weather 
Records. Walter Hitschfeld. McGill U. Mac- 
donald Phys. Lab. SWRG Sct. Rep. MW-29 
(AFCRC TN 59-447), July, 1959. 47 pp. 15 
refs. Investigation of the structure of storms and 
their anvils by means of radar data displayed in 
the form of precipitation maps at constant alti- 
tude above ground. The motion of the entire 
storm system is related to the wind at low levels, 
and the vertical motion and storm erosion are 
used to explain how the active core of the storm 
remains vertical and independent of the wind 
shear. 


O Mekhanisme Razresheniia Neustoichivosti v 
Svobodnoi Atmosfere. N. I. Vul’fson. AN 
SSSR Dokl., June 21, 1959, pp. 1,244-1,247. In 
Russian. Discussion covering the instability 
mechanism in the free atmosphere, and evaluation 
of methods developed for determining the genera- 
tion and development of convective streams. 


On the Influence of Heat Exchanges on Motion 
and Weather Systems. Sverre Petterssen. U. 
Chicago Dept. Meteorology Sci. Rep. 10 (AFCRC 
TN 59-446), July, 1959. 18 pp. 11 refs. Brief 
summary of two studies—one dealing with sta- 
tionary systems over the Great Lakes and the 
other with mobile systems over the North 
Atlantic. 


Upper Air Research 


A Simplified Falling-Sphere Method for Upper- 
Air Density. II—Density and Temperature Re- 
sults from Eight Flights. J. W. Peterson, H. F. 
Schulte, and E. J. Schaefer. U. Mich. Coll. Eng. 
DAAE Final T R 2215-19-F (AFCRC T R 59-263) 
May, 1959. 101 pp. 12 refs. 

High-Resolution Planetary Photography with a 
Balloon-Borne Telescope. Gerard de Vaucou- 
leurs. (JAS 27th Annual Meeting, New York, 
Jan. 26-29, 1959, Rep. 59-73.) Harvard U. 
HCO Sci. Rep. 1 (AFCRC TN 59-243) [AD 
211480), Apr. 1,1959. 31 pp. I4refs. 


Missiles, Rockets, Spacecraft 


Special Issue: Missiles & GSE. Appl. Hy- 
draulics & Pneumatics, Sept., 1959, pp. 81-150. 
Partial Contents: What's Ahead in Fluid Power 
for Space Craft—Future Pump Parameters, Frank 
Mladinich. Fluids to 1000F., W. P. Mayhew. 
Accessory Power for Space Vehicles, E. T. Ray- 
mond. Fluid Power for the Space Pilot, W. F. 
Talbot Air Actuators Separate Thrust Unit. 
Portable Power Skid for Bomarc Launcher Hy- 
draulics, P. J. Caleagno. Counterbalance Pro- 
tection for Polaris Erector, G. D. Shaw. High 
Frequency Vibration Tests Need Fast Servo- 
valves, L. W. G. Beydler and Wm. W. McDowell. 
Hydraulic Power for Short Duration Missiles, H. 
J. Howard and R. W. McJones. Anti-Overrun 
Valve Controls Missile Erection, Harvey Jacobs. 
Selecting Valves for Missile Pneumatics. How 
the Bomare Gets Flight Tested on the Ground, 
Otto Grupp. Special Component Designs in 
Bomare Flight System, D. J. Tinius. 3000-psi Air 
Systems for the Regulus, C. G. Brock. Servo 
Valves Control Vanguard Engine Gimbals, Gor- 
don Scholes. 3 Fluid Motors Rotate 100-g Cen- 
trifuge, D. T. Kuczon and R. C. Hinck. Design 
Parameters for Missile Hydraulic Systems, H. D. 
Davis. In-Flight Fluid Power on the Jupiter, 
Zelmar Barson. 


Quality to Meet the Demand of Space; A 
Challenge to ASQC for Quality Control. E. R. 
Sharp. Ind. Quality Control, July, 1959, pp. 9-11. 


A Report on the Symposium on the Use of Space 
Vehicles at the Fall 1958 URSI Meeting. W. C. 
Hoffman. Planetary & Space Sci., Aug., 1959, 
pp. 238-248. Discussion covering VLF satellite 
measurements, ion probes, Faraday rotation 
measurements, topside ionospheric sounders, and 
studies of anomalous propagation. 


Project Star. Helmut Hoeppner and B. S. 
Isbell. Space J., Mar.-May, 1959, pp. 44-50. 
Discussion of a space vehicle for interstellar 
flight and of the project’s concepts, assump- 
tions, and design approaches. 


Lot Statku Kosmicznego przez Atmosfere. 
Zdzistaw Brodzki. Tech. Lotnicza, Mar.-Apr., 
1959, pp. 35-41. 11 refs. In Polish. Evaluation 
of problems encountered in the flight of.a cosmic 
rocket through the atmosphere, including struc- 
tural and aerodynamic aspects. 
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Growth Potential Defined for Heat Sink, Abla- 


tion Shields. _ hag tz, Jr. Av. Week, Sept. 7, 
1959, pp. 68, 69, 74—81 (ff.). Discussion of 
the principles of BiB ia and comparison of four 
different materials for that purpose. 

Thunderbird. Flight, Sept. 25, 1959, pp. 295- 
299, 302, 303, cutaway drawing. Design and per- 
formance characteristics of the English Electric 
surface-to-air missile. 

Seaslug Control System. The Aeroplane & 
Astronautics, Sept. 11, 1959, pp. 185-187. De- 
scription of the guidance system for a beam-rider, 
ship-to-air missile. 

The Optimization Problem for Rocket Vehicles 
Subjected to Medium and High Accelerations: 
A Literature Survey. Bjérn Bergqvist. Astro- 
nautik, No. 1, 1959, pp. 101-117. 133 refs. 

Pushbutton age. Ryan Reporter, Aug. 6, 
1959, pp. 4-7, 35, 36. Survey of the development 
of the Q-2C drone. 

Blue Streak as a Satellite Launcher. The 
Aeroplane & Astronautics, Sept. 4, 1959, pp. 90-92. 
Discussion of a number of possible solutions for 
orbiting a satellite using the de Havilland ballistic 
missile as a first stage launcher. 

Guidance and Control. D. Bogdanoff. (CAI 
Ist Astron. Sect. Meeting, Ottawa, Oct. 9, 1958.) 
Can. Aero. J., Sept., 1959, pp. 271-274. Discus- 
sion of guidance principles for space and at- 
mospheric missiles. 

Space Navigation by Gravity P. 
Savet and J. J. Carroll. ARMA Enzg., June-July, 
1959, pp. 23-28. Description of the space gradi- 
ent technique which provides a means of continu- 
ously or intermittently slaving a platform to stay 
tangent to equipotential surfaces. It also provides 
a method to align the platform with respect to the 
orbital plane of the satellite. 

Measuring Impact Pressures of Re-Entering 
Missile Nose Cones. Taft Wrathall. ISA J., 
Oct., 1959, pp. 54-57. Description of a plated- 
over pressure plug system for nose cones and 
examination of several methods for measuring the 
pressure plug force. 


Special Issue: Ground Support Engineering. 
Space/ Aeronautics, Oct., 1959, pp. 49-144, 196- 
215. Partial Contents: GSE and Vehicle Must be 
Closely Integrated, Irwin Stambler. Railway 
Launching for Mobile ICBMs, M. L. Mastracci. 
Shock-Proofing for Hardened Bases, E. G. 
Fischer and H. H. Gray. Ground Support for 
Nuclear Aircraft, H. L. Loats. Current GSE 
Systems and Subsystems. Cost Limits Automa- 
tion of Checkout Equipment, James Holahan. 
Patchboard Programs Checkout of Jupiter 
Guidance, Emanuel Schnall. 

Special Issue: Annual Missile Support Issue. 
Missiles & Rockets, Sept. 21, 1959, pp. 21-51. 
Partial Contents: Talos Turns Triple Navy 
Threat: Anti-Air, Bombardment and AICBM, 
James Baar. “Articulation” Solves Talos 
Handling, R. A. Burt. Big Rockets Multiply 
MSE Needs, H. W. Gilfillan. Pre-Cooling to 
Eliminate Countdowns, J. A. Snyder. Who 
Should be Prime to Design-Build? Minuteman 
Handling Must be Delicate, Jay Holmes. $550 
oo, for ICBM Facilities, Ch. B. Alexander, 
Jr., and F. E. Ressegieu. Packaging Influences 
MSE Concepts, E. F. Moffitt. 

Instrumentation of ‘‘Pop-Up.”’ 5th Flight 
Test Instr. Symposium, Seattle, May5,1959.) ISA 
J., Sept., 1959, pp. 86-88. Description of under- 
water cameras and the attendant instrumenta- 
tion for tests on the underwater launching of the 
Polaris missile. 

Instalatiile Electronice si Radioelectrice Folosite 
la Lansarea Navelor Cosmice. Mariana Belis. 
Telecomunicatit, Jan.-Feb., 1959, pp. 4-13. In 
Rumanian. Brief discussion covering electronic 
and radar installations for the launching of cosmic 
rockets. 


A Method of Calculating the Minimum Launch- 
ing Weight of Rocket Vehicles Subjected to 
Medium Accelerations. Bjérn Bergqvist. As- 
tronautik, No. 1, 1959, pp. 96-100. Derivation of 
a method for determining the weight of multistep 
rocket vehicles using liquid chemical propellants 
and subjected to accelerations of the order of mag- 
nitude of 1-10. 

A Gotelngue of the Space Age. Interavia, Sept., 
1959, pp. 1,122-1,127. Survey of Soviet and 
U.S. earth satellites and space probes launched 
during the last two years. 

Method of Stabilizing an Astronomical Satel- 
lite. R. R. Newton. ARS J., Sept., 1959, pp. 
665, 666. Navy-supported presentation of a 
method for eliminating angular momentum in 
small amounts over a long period of time. 


Determination of Upper-Atmosphere Air Den- 
sity and Scale Height from Satellite Observations. 
G. V. Groves. Royal Soc. (London) Proc., Ser. A, 
Aug. 25, 1959, pp. 16-27. 13 refs. Solution of 
the rate of change in semimajor axis and perigee 
distance of a satellite orbit with time due to the 
resistance of the atmosphere. 


Missiles on Record. CEC Recordings, Summer, 
1959, pp. 10-15. Description of tape recording 
equipment used at Cape Canaveral. 

SAGE Guides Interceptor Missiles. L. R. 
Jeffery. Missiles & Rockets, Sept. 21, 1959, pp. 


56, 58, 60, 65. Description of the operation of a 
digital computer controlling an interception in a 
hypothetical air attack. 
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-No More Sliding Balances 


The Orthonull* mechanism is an exclusive feature of G-R’s new Impedance Bridge. Orthonull eliminates the 
annoying “sliding balance” that is common when measuring components having high losses with bridges that operate 
in the conventional nonorthogonal coordinate system. Basically, Orthonull makes the normally interdependent 
C, R, or L, and D (or Q) adjustments independent by making use of a unique unilateral ganging mechanism. With 
Orthonull engaged, adjustment of the CRL dial adjusts the DQ dial as well, cancelling electrical interdependence. 
Once the bridge is “‘locked on’’, convergence of the two adjustments becomes rapid, adjustment procedure is greatly 


TOTAL NUMBER OF ADJUSTMENTS 


Plot shows the number of adjustments necessary to 
balance the bridge within 1% for a given Q with and 


simplified, and the danger of balancing to a false null is eliminated. 


“FALSE NULL" Type 1650-A 
wet on \ Impedance Bridge . . . $440. 


OTHER FEATURES YOU GET 
IN THIS BRIDGE: 


Wide Ranges — R: 0.001 2 to 10 MQ 
L: 1 uh to 1000 h 
C: 1 uf to 1000 uf 
D: 0.001 to 50 at 1 ke 
Q: 0.02 to 1000 at 1 kc 


Accuracy — 1% for R, L, andC 
5% for DandQ 


Ready to Use — battery operated with built- 
in transistorized null detector and 1-kc gen- 
erator. Frequency range of bridge is 20c to 
20 kc with external generator. 


WITH ORTHONULL 


; Unique Carrying Case allows panel to be 


tilted to any convenient angle... closes for 
complete protection. 


Write for Complete Information 


3 5 ' 2 


Q 
*Patent No. 2,872,639 


without Orthonull. 
GENERAL RADIO COMPANY 
WEST CONCORD, MASSACHUSETTS 
NEW YORK, WOrth 4-2722 CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO LOS ANGELES IN CANADA 


Oak Park Abington Silver Spring os Altos Los Angeles Toronto 
Village 8-9400 HAncock 4-7419 JUniper 5-1088 Whitecliff 8-8233 HOllywood 9-6201 CHerry 6-2171 


Ridgefield, WHitney 3-3140 
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Back at the earth 
terminal.. 


DOUGLAS AIRCRAFT COMPANY 
MISSILES AND SPACE SYSTEMS 


has immediate openings 
in the following fields— 


Electrical and Electronics: 


Control System Analysis & Design 
Antenna & Radome Design 

Radar System Analysis and Design 
Instrumentation 

Equipment Installation 

Test Procedures 

Logic Design 

Power System Design 


Mechanical Engineering — 
Analysis and Design of the following: 
Servo Units 
Hydraulic Power Systems 
Air Conditioning Systems 
Missile Launcher Systems 
Propulsion Units and Systems 
Auxiliary Power Supplies 


Aeronautical Engineering: 


Aerodynamic Design 

Advanced Aerodynamic Study 

Aerodynamic Heating 

Structural Analysis 

Strength Testing 

Dynamic Analysis of Flutter 
and Vibration 

Aeroelasticity 

Design of Complex Structure 

Trajectory Analysis 

Space Mechanics 

Welding 

Metallurgy 


Physics and Mathematics: 


Experimental Thermodynamics 

General Advanced Analysis in 
all fields 

Computer Application Analysis 

Computer Programming and 
Analysis 

Mathematical Analysis 


For full information 

write to: 

Mr. C. C. LaVene 

Box 620-Z 
Douglas Aircraft Company, Inc. 
Santa Monica, Calif. 
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Satellite Tracking Simplified. D. E. Pierce. 
Mil. Electronics, May, 1959, pp. 11-14. Applica- 
tion of the interferometer principle to the predic- 
tion of orbit characteristics of satellites. 


Navigation 


Proportional as a Problem of Cy- 
pormees. A. S. Kel’zon and O. V. Grigor’ eva. 
Phys. Dokl., July-Aug., 1958, pp. 756-760. 
10. refs Translation. Investigation of the dy- 
namics of homing with proportional navigation 
and the choice of an automatic control system en- 
suring a steady aiming of the object on to the 
target. 

EK Teorii Inertsial’nykh Dempfirovannykh 
Sistem s Proizvol’nym Periodom, a 
po Otnosheniiu k Manevrirovaniiu Ob’ekta. 
V. A. Bodner, V. P. Seleznev, and V. E. Ovcharov. 
AN SSSR Otd. Tekh. Nauk Isv. Energ. i Avtom., 
May-June, 1959, pp. 11-18. In Russian. Presen- 
tation of the theory and basic principles in the 
construction of damped systems with arbitrary 
period which are invariant in relation to the 
maneuvering of targets. The study covers a 
gyroplatform installed in a target, assuming a 
constantly increasing distance between the target 
and the earth’s center. 

Simplified Dynamics for Easier Inertial Design. 
Bernard Lee. Space/Aeronautics, Oct., 1959, pr. 
191-195. Study of the dynamics of an inertial 
guidance system. Leveling-alignment and navi- 
gation modes are examined. Error responses in 
measuring direction of local gravitational vector 
with prime disturbance inputs are derived. 


Electronic Aids 


Doppler Navigational Techniques: A Survey. 
J. W. Stacy. Mul. Electronics, Mar., 1959, pp. 14, 
17, 18. Comparison of continuous- wave, fre- 
quency-modulated, coherent pulsed, noncoherent 
pulsed, and the “Janus” (pulsed with internal co- 
herence) systems. 

Sharp ‘‘Eyes’’ for the Skyhawk. Ryan Re- 
porter, Aug. 6, 1959, pp. 12, 13, 30. Description 
of the compact Doppler navigation system used 
in the Douglas A4D light bomber aircraft. 

Das DECTRA-Fernortungsverfahren. II, III. 
Heinz Lueg. Der Flieger, July; Aug., 1959, pp. 
254, 255; 286, 287. In German. Description of 
“TRA long-range radio navigation sys- 
tem, covering the following aspects: (a) range; 
(b) accuracy; (c) operating principles; (d) ground 
installations; and (e) airborne components. 


Nuclear Energy 


Propulsia Nucleara in Aviatie. IIl—Considera- 
tii Asupra Instalatiei de Forta si Asupra Sistemu- 
lui de Propulsie. §$. Sandulescu and T. Co- 
manescu. Rev. Transp., June, 1959, pp. 263-268. 
In Rumanian. Evaluation of problems related 
to the design of nuclear propulsion systems. 


On the Effect of Irradiation on Stresses and 
Small Deformations in Solids. Yu. I. Remnev. 
Sov. Phys. - Dokl., Jan.-Feb., 1959, pp. 83-85. 
Translation. Study of the connection between 
the stresses and small deformations in a crystalline 
solid which is expanded because of radioactive 
irradiation. 


Effect of High Temperature and Nuclear Radia- 
tion on Silicone Insulation Systems. C. G. Cur- 
rin and F. A. Smith. Elec. Mfg., Oct., 1959, pp. 
110-115, 179. 

Nuclear Radiation and Equipment. 
J. R. Crittenden. Elec. Eng., Sept., 1959, pp. 
898-901. Discussion of problems and suggested 
solutions associated with the design and de- 
velopment of radiation-tolerant equipment. 

Investigation of a New Dye-Glass Gamma Ay 4 
diation Dosimeter. Denver Hale. SAF 
WADC TN 59-79 [AD 214763], May, 1959. 10 
pp. 15 refs. 


Photography 


The Light Amplifier Kinescope Recorder with a 
Speed of ASA Units for wie Pho- 
tography K. Gebel. USAF ADC TN 
59-132 Apr., 1959. 7 

The Limit of Resolution in a Photographic In- 
strument. A. Couder. (Cahiers de Phys., May, 
1943). Gt. Brit., MOS TIL/T4899, Mar., 1959. 
12 pp. Translation. 

The Photographic poems Time for Astro- 
nomical Pictures. R. K. Gebel. USAF 
WADC TN 59-54 [AD Jan., 1959, 9 pp. 


Aeroelektromagnitnaia S’emka. L. Arta- 
monov. Grazhdanskaia Aviatstia, Aug., 1959, pp. 
24, 25. In Russian. Description of equipment 
developed for aerial electromagnetic photography. 


Nova Vysokofrekvenéni Komora VFK-UVO- 
JM. I, Ul. J. Hampl. Jemna Mech. & Optika, 
Nos. 2; 3, 1958, pp. 53-56; 89-92. In Czecho- 
slovak Description of a high-speed camera, 
covering the optical compensation principle. 


Méfeni Indexu Lomu Optickfch Materiala v 
Infratervené Oblasti. M. Prokop. Jemnda 
Mech. & Optika, No. 2, 1958, pp. 47, 48. In 
Czechoslov ak. Description of the shadowgraph 
method, including comparison of experimental re- 
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sults with theoretical data and evaluation of the 
accuracy of this method. 


Physics 


Special Issue: Infrared Physics and Tech- 
nology. Section I1—Infrared, A New Frontier of 
Physics and Technology. S.S. Ballard. Section 
II—Survey of Early Infrared Developments. W. 
N. Arnquist. Section IlI]—Infrared Physics. 
Lewis Larmore. JRE Proc., Sept., 1959, pp. 
1,415-1,492. 333 refs. Partial Contents: Radio- 
metric Quantities, Symbols, and Units, E. FE. 
Bell. Blackbody Radiation, T. P. 9g ay and 
F. F. Hall, Jr. Selective Radiators, G. N. Plass. 
The Infrared Radiation Flux in the 
G. N. Plass. The Transmission of the At- 
mosphere in the Infrared, J. N. Howard. Funda- 
mentals of Infrared Detectors, R. L. Petritz. 
Infrared Photoemission, G. A. Morton. Film. 
Type Infrared Photoconductors, R. J. Cashman. 
Single-Crystal Infrared Detectors Based Upon 
Intrinsic Absorption, F. F. Rieke, L. H. DeVaux, 
and A. J. Tuzzolino. Noise in Radiation Detec- 
tors, R. C. Jones. Infrared Photography, Lewis 
Larmore. Range Equation for Passive-Infrared 
Devices, Lewis Larmore. Range Equation for 
Active Devices, K. V. Knight. 


Special Issue: Infrared Physics and Tech- 
nology. Section 1V—Infrared System Considera- 
tions. Sidney Passman. J] RE Proc., Sept., 1959, 
pp. 1,493- 1610. 160 refs. Partial Contents: 
Phenomenological Description of the Response 
and Detecting Ability of Radiation Detectors, 
R. C. Jones. The Measurement and Interpreta- 
tion of Photodetector Parameters, R. F. Potter, 
J. M. Pernett, and A. B. Naugle. Description and 
Properties of Various Thermal Detectors, R. De 
Waard and E. M. Wormser. Cooling Techniques 
for Infrared Detector, J. G. Goodenough. The 
Behavior of Infrared Detection Elements Under 
Nuclear Radiation Exposure, E. W. Kutzscher. 
Optics for Infrared Systems, R. M. Scott. Optical 
Design for Infrared Missile-Seekers, Harvey Dub- 
ner. Infrared Search System Design Considera- 
tions, R. H. McFee. Combined Optical-Micro- 
wave System Considerations, S. H. Cushner. 
Special Electronic Circuits for Nonimage- Forming 
Infrared Systems, J. A. Jamieson. Infrared Data 
Presentation, R. K. McDonald. Infrared Color 
Translation, M. B. Grier. Servomechanisms 
Design Considerations for Infrared Tracking 
Systems, J. E. Jacobs. Infrared Search-System 
Range Performance, R. H. Genoud. 


Special Issue: Infrared Physics and Tech- 
nology. Section V—Infrared Apolications. P. J. 
Ovrebo. IRE Proc., Sept., 1959, pp. 1,610- 
1,646. 26 refs. Partial Contents: Military Ap- 
plications of Infrared Techniques, L. W. Nichols, 
W. A. Craven, R. W. Powell, R. S. Wiseman, § 
W. Klein, W. L. Wolfe, M. R. Krasno, W. 
Wilson, M. Arck, G. Jankowitz, and P. J. eel, 
Astronautical Applications of Infrared Tech- 
niques, P. J. Ovrebo, R. Astheimer, and E. Worm- 
ser. 


Special Issue: Infrared Physics and Tech- 
nology. Section VI—A Selected Bibliography on 
Infrared Techniques and Applications. L. 
b= yp IRE Proc., Sept., 1959, pp. 1,647-1, 649. 
1 refs. 


O Metode Momentnykh v Obob- 
shchennoi Gidrodinamike. I. I. Ol’khovskii. 
AN SSSR Dokl., June 1, 1959, Rs 748-751. In 
Russian. Evaluation of a method for solving 
Boltzman’s kinetic equation without introducing 
any limitations for the parameter e. 
Fundamentals of IR. John Marchesano. 
ARMA Eng., June-July, 1959, pp. 8-13. _ Dis- 
cussion of block body radiation, transmission 
through the atmosphere, and infrared detectors. 


K-Meson Elastic Scattering by Emulsion 
Nuclei. D. Fournet-Davis, N. Kwak, and M. F. 
Kaplon. U. ge eon Dept. Phys. & Astron. 
Rep. NYO-2623, Aug. 1, 1959. 17 pp. 15 refs. 

I—Formation of Paid Solids Using 
Atomic-Beam Techniques. W. L. Fite. Gen. 
Dynamics Corp. en. Atomic Div. GA-803 
ag ey TN 59-364) [AD 213674], July, 1959, 
pp. 1-4 


II—Measurement of the Vapor Pressure of 
Hydrogen at Temperatures Between 3° and 10°K. 

L. Guthrie. Gen. Dynamics Corp. Gen. Atomic 
Div. GA-803 (AFOSR TN 59-364) [AD 213674), 
July, 1959, pp. 46-51. 16 refs. 


Electroluminescence: A Selected Bibliography. 
P. K. Trimble. USAF WADC TN 59-110 [AD 
213601), Apr.,1959. l5pp. 90 refs. 


Low-Intensity Conversion Lines in Two 
Weakly Deformed Nuclei. W. t Achor, W. E. 
Phillips, J. I. Hopkins, and K. Haynes. 
USAF OSR TN 59-433 [AD 2147951, May 12, 
1959. 29 pp. 43 refs. 


Cryogenics in GSE. C. Jewett and D. C. 
Bowersock, Jr. GSE, Aug.- Eig 1959, pp. 58, 
60, 62, 64. Discussion of the characteristics of 
two categories of cryogenic fluids: (a) liquid pro- 
pellants used to realize maximum density, and 
(b) liquid or gaseous refrigerants, as applied to 
the study of the behavior of free radicals; instru- 
ments, such as masers and infrared detectors; 
the production of a high vacuum; and the re- 


covery of boil-off from liquefied gas}containers. 


Asymptotic Hydrogenic Matrix Elements “ 
H. Armstrong and 


Gaunt Factors. 
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Guided tour 
of the 
solar system 


The new NASA Thor-boosted research rocket, DELTA, now being con- 
structed by Douglas, will set up big signposts for further space explorations. 
Combining elements already proved in space projects with an advanced 
radio-inertial guidance system developed by the Bell Telephone Laboratories 
of Western Electric Company, DELTA will have the versatility and accuracy 
for a wide variety of satellite, lunar and solar missions. Douglas insistence 
on reliability will be riding with these 90 foot, three-stage rockets on every 
shoot. At Douglas we are seeking qualified engineers to join us on this and 
other equally stimulating projects. Some of our requirements are listed in 
our column on the facing page. 


Maxwell Hunter, Asst. Chief Engineer—Space Systems, goes over a 

proposed lunar trajectory with Arthur E. Raymond, D 0 U G LAS 
Senior Engineering Vice President of 
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Kelly. OSA J., Oct., 1959, pp. 949, 950. USAF- 


supported study. 

Solar ya Support vol. II. J. R. 
Foote, J. E. Adney, Jr., T. Y. Toong, A. W. 
Simon, Hughes, Brosens, M. E. 
Shank, and P. D. Jose. USAF MDC TR 59-15 
[A D 213260), 1959. 303 pp. 36 refs. Presenta- 
tion of eleven papers on the various problems in 
solar furnace design and construction. 


Washout Effect in Infrared Background 
Studies. W. R. Fredrickson, N. Ginsburg, and 
R. Paulson. Syracuse U. Dept. Phys. Sci. Rep. 1 
(AFCRC TN 59-445), June, 1959. 16 pp. Deter- 
mination of the time and weather conditions in 
which the washout effect might become apparent. 

Theoretical Studies of Intensity, Line Width 
and Line Shape in Resolved Infrared Spectra. 
I—Interaction of Stretching Vibrations and In- 
version in Ammonia. W. S. Benedict and E. K. 
Plyler. II—Structure of from 
High-Resolution Infrared Spectra. R. P. Mad- 
den and W. S. Benedict. IIl—Identification of 
H:O'8 and H:O" Telluric Lines in the Infrared 
Solar Spectrum. W. S. Benedict. IV—The 
Solar Spectrum from 2.8 to 23.7 Microns. M. 
Migeotte, L. Neven, and J. Swensson. V—Com- 
ments on the Spectra of Telluric H2O and CO: as 
Observed in the Solar Spectrum, 2.8-23.7 u. 
W. S. Benedict. VI—Vibration-Rotation Bands 
of Ammonia: The Combination Bands »2 + 
(nn, v3). W.S. Benedict, E. K. Plyler, and E. D. 
Tidwell. VII—Vibration-Rotation Bands of 
Ammonia: The Molecular Dimensions and Har- 
monic Frequencies of Ammonia and Deuterated 
Ammonia. W. S. Benedict and E. K. Plyler. 
VIII—Vibration-Rotation Bands of Ammonia: 
The Region 3.2-4.3 Microns. W. S. Benedict, 
E. K. Plyer, and E. D. Tidwell. IX Calculation 
of Line Widths in H:O-N:2 Collisions. W. S. 
aeroy and L. D. Kaplan. Johns Hopkins U. 

LAPM Fina! Rep. (AFOSR TN 59-61) [AD 
216657), 1959. 116 pp. 140 refs. Compilation 
of the principal available publications covering a 
ee period between Sept. 1, 1955 and Aug. 

1, 1958. 


Thermodynamics of Molten Alloys. Lieh-Leng 
Cheng. Imper. Coll. Sci. & Tech. Roy. Sch. 
Mines, Dept. Metal. Final Rep. (AFOSR TR 
—" [AD 217816], Apr., 1959. 50 pp. 18 
refs. 


Does the Moon Possess a Magnetic Field? 
Zdenek Kopal. Space J., Sept., 1959, pp. 
Study of the moon’s luminescence as a means of 
indicating the lack of magnetic field about the 
moon. The need for a lunar probe carrying a 
magnetometer is emphasized in order to confirm 
this hypothesis. 


On the Formulation of the Problem of the In- 
finity of Space in the General Theory of Relativity. 
A. L. Zel’manov. Sov. Phys. - Dokl., Jan.-Feb., 
1959, pp. 161-163. Translation. 


Is Time the Missing Link? I—Displacement 
Energy. Helmut Hoeppner and B. 5S. Isbell. 
Space J., Sept., 1959, pp. 31-39. Presentation of 
a theory on the displacement energy in astro- 
dynamics which could possibly lead to a confirma- 
tion of “‘time’’ as the missing link to unified field 
theory. 

Paradoks Vremeni. A. Kompaneets. Kryl'ia 
Rodiny, July, 1959, p. 26. In Russian. Brief 
explanation of the time paradox. 


Astrophysics 

On the Application of Multistage Electron- 
Optical ay 4 Amplifiers in Astrophysics. M. 
M. Butslov, E. K. Zavoiskii, A. A. Kaliniak, V. 
B. Nikonov, v. 'V. Prokof'eva, and G. E. Smolkin. 
Sov. Phys. - Dokl., July-Aug., 1958, pp. 693-697. 
Translation. 


Inferencia Cosmogénica Deducida de la Distri- 
bucién de los Planetas. G. Dedebant. La 
Plata Nac. U. Fac. Cienc. Fisicomat. Dept. Aero. 
Pub. 65,1959. 10pp. In Spanish. Presentation 
of a cosmogonal inference as derived from the dis- 
tribution of planets, based on the Weizsicker 
theorem. 


A General Expression for the Phase Density of 
Finite Stationary Axially Symmetric Self-Gravi- 
tating Stellar Systems and Their Differential 
Axial Rotation. G. M. Idlis. Sov. Phys. - Dokl., 
Nov.-Dec., 1958, pp. 1,089-1,092. Translation. 


Effekt Avtoionizatsii i ego Vliianie na Inten- 
sivnost’ Nekotorykh Linii v Zvezdnykh Spektrakh. 
A. A. Nikitin. AN SSSR Dokl., June 21, 1959, pp. 
1,227, 1,228. In Russian. Study of the autoioni- 
zation effect and of its influence on the intensity 
of certain lines in stellar spectra. 


Nabliudenie Khromosfery na Diske i na Kraiu 
Solntsa v Izuchenii K-Linii lonizovannogo Kal’- 
tsiia s Pomosch’iu Interferentsionno-Poliariza- 
tsionnogo Fil’tra. S. B. loffe, N. M. Drichko, I. 
A. Prokof’eva, and V. M. Sobolev. AN SSSR 
Dokl., Aug. 1, 1959, pp. 796, 797. In Russian. 
Description of observations of the chromosphere 
on the sun’s disc and limb in the ionized calcium 
K-line, using the interference-polarization filter. 

Some Sunspot and Flare Statistics. . Barbara 
Bell and Harold Glazer. Harvard U. HCO Solar 
Dept. Sci. Rep. 1 (AFCRC TN 59-297) [AD 
216313), June, 1959. 14 pp. 21 refs. 

Exploring the Depth of the Surface Layer of the 
Moon from a Radar Space Observatory. W. E. 
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Fensler, T. B. A. Senior, and K. M. Siegel. 
Aero/Space Engrg., Nov., 1959, pp. 38-41. Pres- 
entation of a method for determining the power 
reflection coefficient at different wavelengths. 
This coefficient is a function of the number and 
depth of any layers present and of the electro- 
magnetic constants associated with these layers. 
Using the mathematical formula for the reflection 
coefficient of a layered structure, these quantities 
can be calculated from measured values of the 
power return at different wavelengths. 

The Thermal Radiation of the Moon at 1420 
Mc/s. P.G. Mezger and H. Strassl. Planetary 
& Space Sci., Aug., 1959, pp. 213-226. 20 refs. 
Presentation of results for the thermal radiation of 
the moon obtained by means of a continuum re- 
ceiver of a 25 m. radio telescope. It is found that 
the radiation temperature shows no variation with 
the phase of the moon. 


Geophysics 


Observations of the Russian Satellites and the 
Structure of the Outer Terrestrial Atmosphere. 
H. K. Paetzold. Planetary & Space Sci., Apr., 
1959, pp. 115-124. 24 refs. Presentation of re- 
sults from German observations of Sputnik I and 
III. The density and structure of the upper 
atmosphere are calculated. 


Obnaruzhenie v Verkhnei Atmosfere s Pomo- 
shch’iu Tret’ego Sputnika Elektronov s Energiei 
Okolo 10 kev. V. I. Krasovskii, I. S. Shklovskii, 
lu. I. Gal’perin, and E. M. Svetlitskii. AN SSSR 
Dokl., July 1, 1959, pp. 78-81. 17 refs. In 
Russian. Discussion of experiments leading to 
the discovery of approximately 10-kev. electrons 
in the upper atmosphere by means of the third 
Soviet satellite. 


Derivation and Analysis of Atmospheric Den- 
sity from Observations of Satellite 1958 Epsilon. 
G. F. Schilling and C. A. Whitney. Planetary & 
Space Sci., Apr., 1959, pp. 136-145. 25 refs. 

A Study of Winds Between 80 and 100 km in 
Medium Latitudes. W.G. Elford. Planetary & 
Space Sci., Apr., 1959, pp. 94-101. Presentation 
of results of the radio observation of drifting 
meteor trails. It is shown that in medium lati- 
tudes the diurnal behavior of the winds in this 
region can be described in terms of three hor- 
izontal components of comparable magnitude. 
The prevailing winds are predominantly zonal and 
directed toward the East during most of the year. 

Microwave Conductivity of Slightly Ionized 
Air. Henry Margenau and Dorothea Stillinger. 
J. Appl. Phys., Sept., 1959, pp. 1,385-1,387. 
ONR-sponsored calculation of the conductivity of 
air ionized by injection of electrons at different 
altitudes, using the experimentally established 
collision cross sections of electrons in oxygen and 
nitrogen. 

Determination of Upper-Atmosphere Air-Den- 
sity Profile from Satellite Observations. G. V. 
Groves. Royal Soc. (London) Proc., Ser. A, Aug. 
25, 1959, pp. 28-34. Extension of previous work 
to enable the air-density profile to be derived from 
the motion of the orbit’s perigee. The solution is 
first obtained in terms of the change in perigee 
distance and then in terms of the change in the 
radius of the earth at the sub-perigee point. 


Satellite Orbits and Atmospheric Densities at 
Altitudes up to 750 km Obtained from the Van- 
guard Orbit Determination Program. J. W. 
Siry  tecaemeael tag & Space Sci., Aug., 1959, pp. 
184-19 


Spektr Izlucheniia Nochnogo Neba v Oblasti 
1,2—3,4 uw. V. I. Moroz AN SSSR Dokl., 
June 11, 1959, pp. 983-986. In Russian. De- 
scription of observations and presentation of re- 
sults obtained on the night sky radiation spectra 
in the 1,2—-3,4 uw range. 


Absorption and Electron Distribution in the 
F, Layer Determined from Measurements of 
— Radio Signals from Earth Satellites. 
A. N. Kazantsev. Planetary & Space Sci., Apr., 
1959, pp. 130-135. 


High Resolution Electric Field Induced 4 
frared Absorption Spectra of H» and D2. C. 
Church. U. Mich. Coll. Lit. Sci. & Arts, haa 
Phys. TR 1 (AFCRC TN 59-237) [AD 211110), 
Jan., 1959. 89 pp. 46 refs. 


Ambipolar Diffusion of . Meteor Trail and its 
Relation with Height. E.L. Murray. Planetary 
& Space Sci., Apr., 1959, a 125-129. 10 refs. 
Investig ation "of the relation between the ambipo- 
lar diffusion coefficient, D, of a meteor trail and 
height showing that considerable random fluctua- 
tions occur. It is, however, possible to obtain a 
Statistical relation between the parameters. 
Regression lines have been derived for the relation 
between log D and height. 


On the Production of High-Energy Potatoes 
and Hard Radiation in Solar Flares. A. 
Severnyi. Sov. Phys. - Dokl., July-Aug., 1958, 
698-700. 14 refs. Translation. 


The Earth in the Sun’s Atmosphere. Sydney 
Chapman, Sci. Am., Oct., 19% 59, pp. 64-71. 
Discussion of the extent of the sun’s atmosphere 
into interstellar space and its interaction with the 
earth's atmosphere. 


Protony kak Prichina Utrennykh i 
Nochnykh Magnitnykh Vozmushchenii v Vyso- 
kikh Shirotakh. A. P. Nikol’skii. AN SSSR 
Dokl., July 1, 1959, pp. 82-85. 12 refs. In Rus- 
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sian. Comparative survey of results obtained 
over the period between 1938 and 1948 and recent 
data on the effect of solar protons on the morning 
and night magnetic perturbations in high lati- 
tudes. 

Preliminary Studies of the Angular Distribution 
of the Sky Radiation in the Turbid Atmosphere, 
M. Kano. Papers in Meteorology & Geophys., 
Jan., 1959, pp. 163-171. Calculation of the 
angular distribution of the infrared sky radiation 
having a wavelength of 8,000A in the turbid 
atmosphere, with the various optical thicknesses 
corresponding to the variation of turbidity, on the 
basis of the primary scattering using an effective 
“‘step-type’’ size distribution of the aerosol parti- 
cles. The case of the angular distribution in the 
vertical plane, including the sun and the zenith, 
is covered. 

Study of the Cosmic-Ray Soft Component by 
the 3rd Soviet “— Satellite. S. N. Vernov, A. 
E. Chudakov, V. Gorchakov, J. L. Logachev, 
and P. V. Vakulov. Planetary & Space Sci., 
Apr., 1959, pp. 86-93. 

Sidereal Anisotropy of High Energy Cosmic 
Rays. I. Escobar V., N. Nerurkar, and R. Weil. 
Planetary & Space Sci., Aug., 1959, pp. 155-160. 
eraeion 3 of an experiment conducted to detect 
extensive air showers responding to primary ener- 
gies greater than 10'* e.v., with counter trays 
separated at least by 20 m. The barometric co- 
efficient is studied in connection with the absorp- 
tion curve for extensive showers. 


On the Possibility of a Preferential Accelera- 
tion of Heavy Elements in Cosmic-Ray Sources, 
A. A. Korchak and S. I. Syrovatskii. Sov. Phys. - 
Dokl., Sept.-Oct., 1958, pp. 983-985. Transla- 
tion. 

Should the Laws of Gravitation be Reconsid- 
ered? (Complementary Note). M. F. C. Allais. 
Aero/Space Engrg., Nov., 1959, p. 55. 

Gravitational Waves in General Relativity. 
IV—The Gravitational Field of a Fast-Moving 
Particle. F. A. E. Pirani. Royal Soc. (London) 
Prot.; a7. A, Aug 25, 1959, pp. 96-101. USAF- 
supported analysis showing that the gravitational 
field of a fast moving mass bears an increasing 
resemblance to a gravitational plane-wave field, 
the greater the speed of the mass. 


The Hund Gravitational Equations and Geons. 
Ll. G. Chambers. Can. J. Phys., Sept., 1959, pp. 
1,008-1,016. Derivation of certain solutions to 
the Hund gravitational equations which repre- 
sent geons, and discussion of the stability of 
steady solutions. 

A Non-Linear Random Model of Gravity 
Waves. I. L. J. Tick. J. Math. & Mech., Sept., 
1959, pp. 643-651. Navy-sponsored develop- 
ment of an improvement to the linear model for 
gravity waves (in the infinite crested case) using 
the quadratic terms in the perturbation expansion 
of relevant differential equation. 

Flat Space-Times with Gravitational Fields. 
L. Marder. Royal Soc. (London) Proc., Ser. A, 
Aug. 25, 1959, pp. 45-50. Analysis showing that 
Einstein’s gravitational-field equations admit 
exact solutions whose empty regions are locally 
flat, but for which there exists no universal Min- 
kowskian coordinate system. Two examples are 
given, and an investigation of geodesics shows 
wy each corresponds to a nontrivial gravitational 

e 


On the Integrability Conditions in the Problem 
of Motion in General Relativity. John Moffat. 
J. Math. & Mech., Sept., 1959, pp. 771-785. 
10 refs. Analysis considering the problem of de- 
riving equations of motion from the field equations 
of general relativity up to an arbitrarily high 
approximation. 

An Example of Heavy Absorption in the VHF- 
Band in the Arctic Ionosphere. L. Harang and J. 
Tréim. Planetary & Space Sci., Apr., 1959, pp. 
102-104. 

Possible Methods of Measuring Slow Neutron 
Concentrations in the F2 Layer of the Ionosphere. 
V. N. Kessenikh. Sov. Phys. - Dokl., Nov.-Dec., 
1958, pp. 1,149-1,151. Translation. 

Structure and Large-Scale Motion of Inhomo- 
geneities in the F: Ionospheric Layer. V. D. 
Gusev, L. A. Drachev, S. F. Mirkotan, Iu. V. 
Berezin, M. P. Kiianovskii, M. B. Vinogradova, 
and T. A. Gailit. Sov. Phys. - Dokl., Nov.-Dec., 
1958, pp. 1,201-1,203. Translation. 

Nitric Oxide and Molecular Oxygen in the 
Earth’s Upper Atmosphere. A. S. Jursa, Y. 
Tanaka, and F. LeBlanc. Planetary & Space 
Sct, Aug., 1959, pp. 161-172. 24refs. Investiga- 
tion of the concentrations of nitric oxide and mo- 
lecular oxygen in the altitude range of 60 to 80 km. 
using the absorption spectroscopy method. 

Ob Analiticheskom Prodolzhenii Dvukhmer- 
nykh Magnitnykh Polei. V.N. Strakhov. AN 
SSSR Dokl., June 11, 1959, pp. 987-989. In 
Russian. Development of an_ approximate 
method of solution covering the analytic continua- 
tion of two-dimensional magnetic fields. 


Power Plants 


Nuclear Auxiliary Power for Space Vehicle. 
D. L. Cochran, A. T. Biehl, D. R. Sawle, M. 
Gustavson, and A. M. Taylor. J., Aug. 
1959, pp. 64-67. Discussion of three different 


problems: radiator design and location, selection 
of thermodynamic cycles, and materials. 
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Otsenka Raboty Prosteishei Priamotochnoi 
Kamery Sgoraniia. A.V. Talantov. AN SSSR 
Otd. Tekh. Nauk Izv. Energ. i Avtom., Mar.-Apr., 
1959, pp. 32-37. In Russian. Development of 
an approximate method for calculating the con- 
stant cross section, straight-flow combustion 
chamber with linear or point ignition. 


Jet & Turbine 


Amortissement Aérodynamique des Vibrations 
de Flexion dans une Grille & Basse Vitesse. J. 
Leclerc. La Recherche Aéronautique, July-Aug., 
1959, pp. 59-64. In French. Study of aero- 
dynamic damping for flexural vibrations in a low- 
speed cascade. 

The Control System for the Gnome. de Havil- 
land Gazette, Aug., 1959, pp. 114, 115. Discus- 
sion of a computer unit that controls the fuel 
flow unit for a jet-engined helicopter. 

Opredelenie Temperaturnogo Polia Okhlazh- 
daemoi Lopatki Gazovoi Turbiny. G. A. Tirskii 
and V. A. Trenogin. AN SSSR Otd. Tekh. Nauk 
Izv. Energ. i Avtom., Mar.-Apr., 1959, pp. 45-48. 
In Russian. Determination of the temperature 
field for a gas-turbine blade cooled by free con- 
vection through the passages parallel to its axis. 

The Allison Model 250 Engine. R. S. Hall. 
(SAE Natl. Aero. Meeting, New York, Mar. 31- 
Apr. 3, 1959, Preprint 49R.) Shell Av. News, 
Aug., 1959, pp. 14-18. Survey of the design 
characteristics of the Model 250 small gas-turbine 
engine. The following considerations are also 
included: (a) selection of engine pressure ratio, 
turbine inlet temperature, engine airflow, com- 
pressor configuration; (b) matching of compo- 
nents; and (c) control. 

El Turbofan. N. A. Sanchez-Montalvo. Rev. 
Aero., June, 1959, pp. 491-494. In Spanish. 
General outline of advantages offered by the tur- 
bofan with either external or internal secondary 
flow. 


Cartridge Turbostarter Model AS-26. G-E 
ACTD GET-2933, 1959. 16 pp. Description of 
the design and performance of a starter system. 


Ram-Jet & Pulse-Jet 


Compression-Ignition Ram-Jet. W. F. Hilton. 
The Aeroplane & Astronautics, Aug. 28, 1959, p. 
62. Abridged. Description of a ram-jet using 
inclined shock waves from fixed wedge angles as 
“flame-holders”’ to effect combustion at supersonic 
speeds. 

Ramjet Power for Supersonic Aerial Targets. 
R. P. Reul. Missile Des. & Devel., Sept., 1959, 
pp. 21-24. Discussion of solid-fuel ram-jets as 
practical target drones. 

Essais de Cols Fusibles. A. Benoit. La 
Recherche Aéronautique, July-Aug., 1959, pp. 45- 
47. In French. Description of tests covering the 
production of a temporary geometric obstruction 
which would maintain the conditions of constant 
pressure and speed in the ram-jet combustion 
chamber for high-altitude and high-speed ignition. 


Rocket 


Demand for Non-Pyrotechnic Ignition. II- 
F. G. McGuire. Missiles & Rockets, Oct. 12, 
1959, pp. 20, Comparison of electric, 
torch, hot- -spot, catalytic, and hypergolic systems 
for repetitive ignition. 

Principios Basicos de los Cohetes Quimicos. 
S.S. Aranguez. Ing. Aero. & Astrondéutica, Mar.- 
Apr., 1959, pp. 39-49. 23 refs. In Spanish. 
Survey of the basic principles of chemical rockets, 
covering the following: (a) application, (b) choice 
of propellant, (c) study of the energy of chemical 
rockets, (d) study of the kinetics of the rocket 
motor and of characteristic parameters, (e) prob- 
lems encountered fn the operation of chemical 
rockets, and (f) multistage rockets. 


Die Bristol-Siddeley-Triebwerke GAMMA MK- 
201 und PR. 23. D. E. Kélle. Raketentech. & 
Raumfahrtforsch., July-Sept., 1959, pp. 86-88. 
In German. Survey of the design characteristics 
of the GAMMA MK- 201 and PR. 23 engines. 


Thrust Control of Solid Propellant Motors. 
H.W. Ritchey. Space J., Sept., 1959, pp. 43-48. 
Discussion of possible methods for thrust vector 
control, thrust termination, and thrust modula- 
tion. 

Rocket Engine a ag G. S. Gill and 
Leo Kusak. 1959, p. 81. Discus- 
sion emphasizing that further integration of com- 
ponents of existing rocket engine configurations 
can result in greater reliability, lower weight, 
better thermodynamic efficiency, and reduced 
fabrication or operating costs. 


22, 24, 25. 


Steuerungsmiglichkeiten fiir Feststofftrieb- 
werke. L. T. Kayser. Raketentech. & Raum- 
fahrtforsch., July-Sept., 1959, pp. 84-86. In 


rman. Discussion of control devices for solid 
rocket engines, covering the following: (a) thrust 
control by means of mechanical adjustments or 
liquid injection; (b) control of thrust direction 
through jet vanes, jetevators, or a cardan-type 
suspension. 


Super-Strength Rocket 


Chambers. Ryan 
Reporter, Aug. 6, 1959, pp. 8 


-10. Description of 


the development program for rocket chambers 
capable of withstanding test pressures of 305,000 


psi. Light weight is achieved by spotwelding 
together multiple layers of foil-gage steel strips. 
Pans in the Density and Temperature of 
Liquid Propellants in Rocket Engine Supply 
Systems. S. L. Bragg. ARS J., Sept., 1959, pp. 
672-674. Derivation of formulas for the density 
and temperature changes occurring in typical 
pump and supply line systems. 


Production 


Special Issue: Design Digest Issue. Prod. 
Eng., Mid-Sept., 1959. 590 pp. Detailed guide 
to the design, research, and development of en- 
gineering products, including an alphabetical 
index to products and manufacturers and cover- 
ing such topics as: general engineering; metals 
and alloys; nonmetallic materials and finishes; 
fabrication and production processes; power 
transmission; mechanical parts and design analy- 
sis; fastening and joining; motors, engines, and 
controls; electrical and electronic components; 
and hydraulic and pneumatic equipment. 


Precision Built Pods. Ryan Reporter, Aug. 6, 
1959, pp. 16-19. Description of the assembly of 
DC-8 pylons and pods. 

La Tecnica Attuale nei Processi e Metodi di 
Fabbricazione dei Velivoli. A. Masiero. L’ Aero- 
tecnica, Apr., 1959, pp. 80-86. In Italian. Dis- 
cussion of airframe production methods as used by 
the British and North American industry. 

Thunderchief—Producibility Plus. 
Kushnerick. Aircraft & Missiles, Oct., 1959, pp. 
14-17, 20. Discussion of the ‘“‘colony’’ assembly 
method used in the F-105 in which the aircraft is 
built-up in five major sections. The assembly 
methods in each of the colonies is described as is 
the tooling jig for final assembly. Major sub- 
contractors and major forgings are listed. 


Vickers Vanguard. Il—Assembly of Forward 
Fuselage and Three-Part Fuselage Join-Up: 
Production of Wing Torsion Box and Machining 
Wing-Skins. Aircraft Prod., Aug.-Sept., 1959, 

290-302. 

Vickers Vanguard. III—Polishing Wing-Skins 
and Forming to Aerofoil Curvature: Torsion-Box 
Aircraft Prod., Oct., 1959, pp. 358- 


Metalworking 


Uber die Verarbeitung von Titan und Titan- 
Legierungen. K. Riidinger. Luftfahrttechnik, 
July 15, 1959, pp. 249-255. 31 refs. In German. 
Description of the hot-forming, cold-working, 
annealing, machining, and welding techniques 
used with pure titanium and titanium alloys. 

Ultra Zvok kot TehnoloSko Sredstvo za Obde- 
lavo Materialov. Franc Gologrance. Strojniski 
Vestnik, No. 3, 1959, pp. 74-77. In Slovene. 
Evaluation of the applicability of ultrasonics to 
metalworking processes. 


*“‘Hula Head’? Hacks Honeycomb. L. E. 
Laux and C. S. Hill. SAE J., Aug., 1959, pp. 
68-71. Description of tooling and fabrication of 
stainless steel honeycomb. 


Adhesive Bonding. J.C. Merriam. Materials 
in Des. Eng., Sept., 1959, pp. 111-128. Manual 
on adhesive bonding, covering such factors as the 
classification of adhesives, the requirements for 
bonding, types of structural adhesives, seven 
steps in bonding, and joint design. 


Explosive Working; Forming and Machining 
by High-Energy ethods. T. A. Dickinson. 
Aircraft Prod., Oct., 1959, pp. 346-349. 


Spring-Back and Stretch-Forming of Sheet 
Metal. D. M. Woo and J. Marshall. The 
Engr., Aug. 28, 1959, pp. 135, 136. 
an equation for spring-back by assuming a simple 
power law for the stress-strain relationship of the 
material in the plastic range, further simplified by 
approximating the relationship in a linear form. 


Zadacha Opredeleniia Napriazhenii i Defor- 
matsii v Protsessakh Termicheskoi Obrabotki. 
V. A. Lomakin. AN SSSR Otd. Tekh. Nauk Izv. 
Mekh. i Mashinostr., Jan.-Feb., 1959, pp. 103- 
110. 15 refs. In Russian. Approximate defini- 
tion of the problem pertaining to the determina- 
= of stresses and deformations in heat-treated 
odies. 


High-Speed Boring. II—Tooling and Machin- 
—_ Data: Use of Tool-Card Record System. 

. J. Pearson. Aircraft Prod., Oct., 1959, pp. 
334-345. 


Metal Finishing and the Engineer. II. 
Watts. SLAE J., Aug., 1959, pp. 15, 17. 


Form-Grinding. Aircraft Prod., Aug.-Sept., 
1959, pp. 322, 323. Discussion of a permanently 
mounted attachment working on the panto- 
graphic principle and used for dressing mating 
templates on a grinding wheel to close accuracy. 


Werkzeugmaschinen. (6th Europ. Werkzeug- 
masch. Ausstellung, Paris, Sept. 12-21, 1959.) 
VDI Zeitschrift, Sept. 1, 1959, pp. 1, 153-1,204. 
41 refs. In German. Compilation of eight arti- 
cles on machine tools, including the following as- 
pects: the influence of advanced production 
techniques on design, economic aspects of plan- 
ning and design, the rigidity of manually-actuated 
three-jaw chucks, automatic work feeds on gear 
hobbers, behavior of diamond-impregnated grind- 
ing wheels when grinding cemented carbide, rapid 
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a stable, 
accurate SOURCE OF FREQUENCY 
—but now in miniaturized form... 
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Hamilton provides complete 
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of a wide range of miniaturized, 
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stock removal through turning and milling with 
carbide tools, pressure and temperature-com- 
pensated throttle valves for machine-tool oil- 
hydraulic controls, and special purpose machines. 

Tape-Control of Jig-Borer. C. R. Hibbard. 
Aircraft Prod., Oct., 1959, pp. 350-356. 

Brazing High Temperature Assemblies. R. L. 
Peaslee. Space/ Aeronautics, Oct., 1959, pp. 155, 
156, 160. Discussion of procedures used in con- 
trolled-atmosphere brazing of a jet engine dif- 
fuser. Details of preparatory processing are 
given and methods for insuring close dimensional 
control are explained. 


Welding of Nickel-Molybdenum Alloys. G. 
M. Slaughter, P. Patriarca, and R. E. Clausing. 
(AWS 40th Annual Meeting, Chicago, Abr. 6-10, 
1959.) Welding J. Res. Suppl., Oct., 1959, pp. 
393-s-400-s. 18 refs. Application of the inert- 
gas-shielded tungsten-are process to Ni-Mo alloys. 
No crack and porosity difficulties are encountered 
with this method. 

Fusion Welding Precipitation- Hardening 
Steels. Russell Meredith. Welding J., Oct., 
1959, pp. 963-968. Presentation of design, 
manufacture, and test data on the welding of 17-7 
PH and 17-4 PH stainless steels. 

Welding of Beryllium. E. L. Brundige, R. S. 
Kirby, G. S. Hanks, and J. M. Taub. (AWS 
Natl. Fall Meeting, Detroit, Sept. 28-Oct. 1, 
1959.) Welding J. Res. Suppl., Oct., 1959, pp. 
410-s—413-s. Development of two braze-welding 
techniques which produce consistent, reproducible 
joints. 

Shielded-Arc Welding with Argon and Tungsten 
Electrode. A. Schmid. Brown Boveri Rev., 
Mar., 1959, pp. 210-220. Description of the 
welding process, taking into account the effects of 
polarity and considering the effects of welding 
with a.c. or d.c. 


Production Engineering 


Inspection by Resonance. Aircraft Prod., 
Oct., 1959, pp. 330-333. Description of resonance 
equipment used in the inspection of compressor 
blades for soundness and dimensional accuracy. 

El Control de Calidad. E. B. Alba. Rev. 
Aero., Apr., 1959, pp. 294-300. In Spanish. 
Survey of quality control measures taken during 
the manufacturing process, including a descrip- 
tion of inspection methods and quality levels. 


Neinterferometrické Méfeni Drsnosti Povrchu. 
Jiti Gétz. Jemné Mech. & Optika, No. 8, 1959, 
pp. 257-262. 15 refs. In Czechoslovak. Dis- 
cussion of different methods of qualitative testing 
and quantitative surface measurement. 


Tooling 


Magnetic Fixtures. F. Suchanek. Aircra/t 
Prod., Aug.-Sept., 1959, pp. 324-328. Discus- 
sion of the use of magnetic clamping on machine 
tools as a method for achieving faster operation. 


Automatic Machine-Tool Control. Aircraft 
Prod., Aug.-Sept., 1959, pp. 286-289. Descrip- 
tion of the dev elopment of a transistor-hydraulic 
continuous control system equipped with a simpli- 
fied electro-optical measuring device. 


Practical Plastics Tooling Ideas. A. M. Fullar- 
ton. Tool Engr., Oct., 1959, pp. 118-122. 
Abridged. Application of plastics to mockups, 
patterns, blue blocks, drop hammer dies, drill 
shells, gages, and workholders. 


Reliability 


Sequential Life Testing Plans for the Exponen- 
tial Distribution. Alfred Lieberman. Ind. 
Quality Control, Aug., 1959, pp. 14-18. 


An Optimum Policy for Detecting a m7 ina 
Complex System. Brian Gluss. (Oper. Res. Soc. 
Am. 15th Natl. Meeting, Wash., May 1, 15, 
1959.) Oper. Res., July-Aug., 1959, pp. 468- 
477. Development of equations for optimum 
policy—i.e., the policy which minimizes the ex- 
pected amount of time consumed or penalties 
paid, assuming two different possible models. 
Model I assumes that overall tests of each module 
may be performed, and individual item tests 
within modules; Model II assumes that overall 
module tests are not possible, and that penalty 
costs must be paid whenever the search moves 
from one module to another. 


Ground Reliability Testing an Inertial Guid- 
ance System. D. W. Pertschuk and R. P. Grant. 
ARMA Enzg., June-July, 1959, pp. 14-19. Dis- 
cussion of the reasons which make necessary a 
ground reliability test program for a complete 
system, and to show how such tests can reduce 
the cost of obtaining the information necessary to 
develop an operational guidance system. 


Research, Research Facilities 


Preliminary Evaluation of Helium as an Electric 
Arc Heated Propellant. T. R. Brogan. (Avco 
Res. Lab. RR 35, Sept., 1958.) ARS J., Sept., 
1959, pp. 662, 663. 


Ballisticheskaia Truba dlia Izmereniia Koeffi- 
tsientov Soprotivleniia Tel v Svobodnom Polete. 
Iu. A. Dunaev and G. I. Mishin. AN SSSR 
Otd. Tekh. Nauk Izv. Mekh. i Mashinostr., Mar.- 


Apr., 1959, pp. 188-190. In Russian. Descrip- 
tion of an installation comprising a ballistic tube 
for measuring drag coefficients on bodies in free 
flight. 

Environmental Test Chambers. Fred Her- 
mann. GSE, Pilot Issue, 1959, pp. 22-26. Dis- 
cussion of basic instrumentation and control 
theory for environmental chambers. 


The Arma Precision Centrifuge. Harry Weitz 
and Lawrence Forman. ARMA Eng., June- 
July, 1959, pp. 4-7. Description of centrifuge 
arm used to test guidance systems. 

Techniques and Pitfalls in Random Vibration 
Testing. R. C. Lewis. Noise Control, Sept., 
1959, pp. 7-12. Discussion of testing systems for 
small, simple loads; large, complex loads; and 
compensation of load resonances. 

7 kW Plasma Jet for Laboratory Use. A. B. 
Osborn. J. Sci. Instr., July, 1959, pp. 317-319. 
Description of a device using a metal orifice plate 
(electrically neutral) with an external graphite 
rod asacathode. Observations on the behavior of 
the arc and the effects of the arc atmosphere are 
mentioned. 


A Comparison of Maximum-Seeking Methods. 
S. H. Brooks. Oper. Res., July-Aug., 1959, pp. 
430-467. 10refs. Comparison of the univariate, 
factorial, steepest ascent, and random methods for 
seeking maxima by trying versions of these tech- 
niques in several two-factor situations. 


Flight Testing 


Special Issue: Flight Testing VTOL-STOL 
Airplanes and Turbine Powered Transports. 
Soc. Exp. Test Pilots Quart. Rev., Summer, 1959, 
pp. 17-104. l4refs. Contents: VTOL Transport, 
G.L. Bright. The X-14 VTOL Airplane a Design 
Tool, J. A. O'Malley, Jr., and L. C. Landphair. 
Some Unique Aspects in the Development of 
Flight Testing of a Jet Reaction Vertical Attitude 
VTOL Aircraft, W. L ee VTOL Flight 
Test and Development, C. E. Myers, Jr. Com- 
mercial Jet Transport Stability Considerations, P. 
M. Prophett. The Pilot’s Role in Flutter Flight 
Testing, W. M. Magruder. Controls Powered by 
Controlled Power for All Modern Aircraft, H. R. 
Salmon. Icing Problems on Turbine Powered 
Aircraft, Brian Trubshaw. 

Testing the 889. K.N. Jones. CEC Record- 
ings, Summer, 1959, pp. 3-5. Discussion of the 
test program and description of data tape system 
for recording flight measurements. 


Rocket Sleds, Tracks 


Gravity Survey of _ Holloman Track. R. 
Larkins and F. J. Calkum. USAF MDC Tk 
59-31, July, 1959. 1 pp. Description of instru- 
mentation and evaluation of measurements made 
at 353 points along the track. Data are presented 
on theoretical gravity, observed gravity, free- 
air anomaly, and Bouguer anomaly along the 
seven miles of the Holloman track. 


Wind Tunnels 


Centro di Studio per la Dinamica dei Fluidi: 
Attivita Svolta Durante l’Anno 1957. (Ric. Sci., 
July, 1958, pp. 3-15.) Torino Polytech. Inst. 
Aero. & Abel. Mech. Lab. Monograph 425, 1959. 
15 pp. 24 refs. Reprint. In Italian. Descrip- 
tion of the test installation and equipment at the 
Center for Fluid Dynamics of the Torino Poly- 
technic Institute. A survey of theoretical re- 
search done in the field of transonic aerodynamics, 
hypersonic gas dynamics, and boundary layer is 
also included. 

The Electric Arc Wind Tunnel—A Tool for 
Atmospheric Re-Entry Research. T. R. Brogan. 
(Aoco Res. Lab. RR 35, Sept., 1958.) ARS J., 
Sept., 1959, pp. 648-652. 

The Use of Small Blowdown Supersonic Wind 
Tunnels for University Research. Marian 
Visich, Jr. (Joint NATO AGARD-STA Meet- 
ing, Marseilles, Sept., 1959.) Polytech. Inst. 
Bklyn., Dept. Aero. Eng. & Appl. Mech., Paper, 
May, 1959. 43 pp. 19 refs. Summary of several 
experimental research programs in order to show 
the versatility of the high Reynolds Number small 
blowdown supersonic wind tunnel. 


Notes on Half Model Testing in Wind Tunnels. 
J. A. van der Bliek. Canada, NAE LR 2335, 
Jan., 1959. 31 pp. 39 refs. Review of the 
effects associated with half-model technique, in- 
cluding tunnel wall boundary layer and the gap 
between the model and the tunnel wall. 


The Effect of Temperature on Pressures Meas- 
ured in a Hypersonic Wind Tunnel. W. M. 
Howard. J. Aero/Space Sci., Nov., 1959, p. 764. 
Graphical presentation of ‘the experimentally 
determined effects of thermal gradients on the 
pressure measured through circular tubes. 


Compressor Impeller Clearance Measurement 
in Wind Tunnel S.1. D. McRonald. Aus- 
tralia, WRE TN HSA 48, “May, 1959. 35 pp. 


Design and Development of the Jet Exhaust 
Gas Scavenging System for the AEDC Propulsion 
Wind-Tunnel Facility. C.J. Wenzinger. Aero/ 
Space Engrg., Nov., 1959, pp. 56-62. Investiga- 
tion of aerodynamic and thermodynamic prob- 
lems of the scavenge system—tunnel combina- 
tion. Some results from experimental studies 
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undertaken in connection with the engineering 
design are included. It is found that complete 
scavenging is one of the basic requirements of the 
closed-circuit arrangement, together with a supply 
of ‘‘make-up”’ air to compensate for that removed 
by the exhaust system. 


A Small Wind Tunnel for Investigating the 
Characteristics of a Wing in a Finite Jet Including 
Results of a Model with a Suction bras D. F. 
Marsden. Canada, NRC Aero. Rep. LR-255, May 
28,1959. 46 pp. 12 refs. Description of a small 
open-return blower tunnel and presentation of 
some test results for a 30% chord, plain flap with 
suction boundary-layer control. 


Visual Supersonic Flow Patterns by Means of 
Smoke Lines. V. P. Goddard, J. A. McLaughlin, 
and F. N. M. Brown. J. Aero/Space Sci., Nov., 
1959, pp. 761, 762. General description of the 
tunnel and discussion of lighting and photo- 
graphing techniques used to capture smoke line 
patterns. 

Mesures Automatiques en Soufflerie. I, A. 
Devacht. II, M. Planchais. La Recherche Aéro- 
nautique, May-June, 1959, pp. 35-41, 43-46. 
In French. Description of measuring techniques 
and equipment used for wind tunnel testing of 
models and power plants. 


Development and Use of a Vane Device for 
Boundary-Layer Measurements. J. G. Burns, 
W. H. J. Childs, A. A. Nicol, and M. A. S. Ross. 
J. Fluid Mech., ‘July, 1959, pp. 97-112. 12 refs. 
Description of a hinged vane and a sensitive 
electrical system to record the motion of the vane. 


Rotating Wing Aircraft, Helicopters 


Soviet Helicopters. Theodore George and 
Garrett Underhill. Ordnance, Sept.-Oct., 1959, 
pp. 225-230. Design characteristics of the Horse 
(Yak-24), Hound (Mi-4), and Hare (Mi-1) heli- 
copters. 

Vertical Vibrations of Rotor Blades. 
Al. Marinescu. Rev. Méc. Appl., No. 1, 1959, pp. 
19-27. Development of a method applicable 
both to hinged and cantilever blades. 


Tracking Helicopter-Blades. R. W. Levinge. 
Aircraft Prod., Aug.-Sept., 1959, pp. 303-305. 
Description of electronic equipment for measuring 
tracking errors on a helicopter main rotor, between 
two rotor biades and a standard reference blade. 


Safety 


Human Aspects of Mid-Air Collision Preven- 
tion. A. F. Zeller. (Aero Med. Assoc. 30th 
Annual Meeting, Los Angeles, Apr. 27, 1959.) 
Aerospace Med., Aug., 1959, pp. 551-560. Eval- 
uation of mid-air collisions indicating that they 
are the result of a combination of human limita- 
tions and situational factors. Present control 
and assistance efforts are not adequate for the 
guaranteed prevention of collision, and the de- 
velopment of advanced control and warning 
equipment is, therefore, recommended 


Stugy of the Mechanisms of Fire Extinguish- 
ment of Liquid Rocket Propellants. W. 
Rosser, Jr., S. H. Inami, and Henry Wise. USAF 
WADC TR 59-206 [AD 216355), Apr., 1959. 
37 pp. 22 refs. 


Structures 


Bars & Rods 


Kruchenie Pologo Sterzhnia, Ogranichennogo 
Krylovymi Profiliami Zhukovskogo-Chaplygina. 
G. A. Tirskii. AN SSSR Otd. Tekh. Nauk Iz. 
Mekh. i Mashinostr., Mar.-Apr., 1959, pp. 114- 
121. In Russian. Derivation of a solution for the 
bending problem of hollow bars whose cross sec- 
tion is bound externally as well as internally by 
Joukowski-Chaplygin’s profiles, the position of 
the internal profile in respect to the external one 
being arbitrary. 


Relaksatsionnaia Zadacha ob Izgibe Prizmati- 
cheskogo Sterzhnia. R. A. Aleksandrian, N. 
Kh. Arutiunian, and M. M. Manukian. AN 
SSSR Otd. Tekh. Nauk Izv. Mekh. i Mashinostr., 
Jan.-Feb., 1959, pp. 73-81. In Russian. Study 
of the problem of stress relaxation in a prismatic 
rod subjected to bending and conditions of un- 
steady creep. 


Polzuchest’ Prizmaticheskikh 
Sterzhnei pri Stesnmennom Kruchenii. M. 
Zadoian. AN SSSR Otd. Tekh. Nauk Izv. Meek i 
Mashinostr., Jan.-Feb., 1959, pp. 82-88. In 
Russian. Study of the restrained torsion of com- 
posite bars based on the theory of creep and the 
variational equations. The bar material is as- 
sumed to have creep properties. 


Beams & Columns 


Rasprostranenie Odnomernykh Voln v Mate- 
rialakh s Zapazdyvaiushchei Tekuchest’iu. V. 
S. Lenskii and L. N. Fomina. AN SSSR Otd. 
Tekh. Nauk Izv. Mekh. i Mashinostr., May-June, 
1959, pp. 133-136. 11 refs. In Russian. Pres- 
entation of a version of the theory on the prop- 
agation of transverse elasto-plastic waves in 
beams, taking into account the delayed yield 
phenomenon. 
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of interest to the companies 
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F32-1-O 32 inch ounces 


Sostoianie Sterzhnia, 
Nakhodiaschegosia pod Deistviem Tsentro- 
bezhnykh Sil i Krutiashchego Momenta. N.S. 


Uprugo-Plasticheskoe 


Kurdin. AN SSSR Otd. Tekh. Nauk Izv. Mekh. i 
Mashinostr., May-June, 1959, pp. 152-154. In 
Russian. Study of the elastoplastic behavior of 
beams subjected to centrifugal forces and tor- 
sional moments. The solution is derived on the 
basis of Mises plasticity condition. 


Sovmestnyi Izgib i Kruchenie Kruglogo Sterzh- 
nia za Predelom Uprugosti. Iu. A. Rakov- 
shchik. AN SSSR Otd. Tekh. Nauk Izv. Mekh. i 
Mashinostr., May-June, 1959, pp. 158-160. In 
Russian. Calculation of the combined bending 
and torsion of circular beams beyond the elasticity 
limit. 

Rasprostranenie Iz- 
Voln v Balkakh. M. P. Galin. 
AN SSSR Otd. Tekh. Nauk Izv. Mekh. i Mashino- 
str., poy -Apr., 1959, pp. 88-99. In Russian. 
Derivation of wave equations for the propagation 
of elastoplastic deformations in beams subjected 
to bending for cases of loading and unloading. 
The effect of a suddenly applied and rapidly dis- 
appearing force is also studied. 

Centre of Flexure of a Beam of Orthotropic 
Material Having a Section Bounded by an Ellipse 
and Its Major Axis. A. Chakravorti. ZAMM, 
July-Aug., 1959, pp. 309-313. Discussion of a 
method for determining the center of flexure of an 
orthotropic beam assuming that the load is paral- 
lel to the straight edge. 

A Note on the Position of the Centre of Flexure 
of a Beam of Isotropic Material Having a Section 


’ Bounded by a Parabola and a Straight Line. 


Amitava Chakravorti. 
pp. 333-338. 

Methods in Optimum Structural Design for 
Compression Elements. S. Krishnan and K. V. 
Shetty. Aero. Soc. India J., May, 1959, pp. 23- 
29. 15 refs. Survey of methods for designing 
minimum weight structures and application to 
examples of sandwich and stiffened panels. 

Column End-Fixity Versus End-Restraint. 
P. E. Sandorff. J. Aero/Space Sci., Nov., 1959, 
pp. 759, 760. Presentation of a chart prepared 
by Heilbron for considering the regions of negative 
end-restraint where destabilizing influences are 
exerted by the adjacent structure. 


ZAMP, July 25, 1959, 


Connections 


The Fatigue Strength of Connec- 
tions in Aluminum Alloy B. S. L65. A. C. Low. 
IME Proc., No. 27, 1958, pp. 821— $29; Communi- 
cations, pp. 829-837 ; Author’s Reply, p. 838. 13 
refs. Discussion of the improvement in fatigue 
strength that can be obtained by interference fits 
between pin and lug, and the effect on the strength 
of variations in the pin diameter. 


Cylinders & Shells 


Handbook of Structural Stability; Supplement 
to Part I1]—Buckling of Curved Plates and Shells. 
George Gerard. U.S., NASA TN D-163, Sept., 
1959. 23 pp. 22 refs. 

A Simplified Method for Analyzing Maximum 
Stresses in Long Cylinders. E. N. Nelson. 
Mach. Des., Sept., 17, 1959, pp. 168-172. 

Izgib Tonkostennykh Sterzhnei s Razomknu- 
tym Pologim Profilem pri Bol’shikh Uprugikh 
Peremeshcheniiakh. E. L. Aksel’rad. AN 
SSSR Otd. Tekh. Nauk Izv. Mekh. i Mashinostr., 
Jan.-Feb., 1959, pp. 150-153. In Russian. 
Derivation of a solution for the problem of large 
elastic displacements and equilibrium of thin- 
walled bars having an arbitrary, but symmetrical 
with respect to the curvature plane, profile sub- 


jected to bending due to the effect of moments at* 


the edges and variable, with respect to the wall 
thickness, temperature changes. 


Defects of Direct Methods in the Nonlinear 
Theory of Shells. I. I. Vorovich. Sov. Phys. - 
Dokl., Sept.-Oct., 1958, pp. 1,036-1,039. Trans- 
lation. 

Certain Questions on the Large een 
Stability of Shells. I. I. Vorovich. Sov. Phys. - 
Dokl., Sept.-Oct., 1958, pp. 1,032-1,035. 12 
refs. Translation. 

Povedenie Tsilindricheskikh Obolochek pri 
Dinamicheskom Nagruzhenii Vsestoronnego Dav- 
leniia ili Osevogo Szhatiia. V. L. Agamirov 
and A. S. Vol’mir. AN SSSR Otd. Tekh. Nauk 
Izv. Mekh. i Mashinostr., May-June, 1959, pp. 
78-83. 11 refs. In Russian. Study of the be- 
havior of closed cylindrical shells under the effect 
ef dynamic loading with pressure on all sides or 
with axial compression. 

Raschet Tsilindricheskoi Obolochki, Zakre- 
plennoi po Kosomu Konturu. M. I. Estrin. 
AN SSSR Otd. Tekh. Nauk Izv. Mekh. i Mashino- 
str., Mar.-Apr., 1959, pp. 151-155. In Russian. 
Development of an approximate method of solu- 
tion for cylindrical shells with given boundary con- 
ditions along the profile formed by a plane inter- 
secting the shell at an angle to its axis. 


On the Stability of Dynamically Loaded Cylin- 
drical Shells. A.S. Vol’mir. Sov. Phys. - Dokl., 
Nov.-Dec., 1958, pp. 1,287—1,289. Translation. 
Application of compressive loading along the 
generators of a shallow, circular, cylindrical panel 
and investigation of the phenomenon of_ panel 


“flapping”’ as a function of time. 
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A Personal Invitation to 


ENGINEERS 


from ROBERT E. GALER 


Vice President and Manager 
MISSILES & AIRCRAFT DIVISION 


“Tf you would like to be a member 
of a select group of Engineers, 
working for an interesting, grow- 
ing company .. in one of the coun- 
try’s most stimulating areas..I 
invite you to write to Temco. 
Temco’s growth is sound and 
planned, its products are diversi- 
fied and challenging, our facilities 
are modern. Every benefit, for you 
professionally and in good living 
for you and your family, is here. 
Below are some of the areas in 
which jobs are open now.” 


DEVELOPMENT ENGINEERING 


Simulations, Dynamic Analysis, Avionics 
Integration, Preliminary Design, Advanced 
Methods, Advanced Materials and Proc- 
esses, Operations Analysis, Structural 
Analysis. 


PRODUCT ENGINEERING 


High Temperature Metallurgists, Welding 
Specialists, Non-Metallics, Electronic Test 
and Checkout Equipment Design, Brazed 
Honeycomb Structures Design, Electrical 
Equipment Installation Design, Hydraulic 
Systems Design. 


EXPERIMENTAL ENGINEERING 


Environmental Testing of a broad range of 
components and systems. 


RELIABILITY 


Reliability evaluation of electronic systems 
and design consultation. 


To arrange for convenient inter- 
views, write in confidence to: 


BILL G. HICKEY 
Supervisor Technical Employment 
Room 121T, P. O. Box 6191 


MISSILES 
AIRCRAFT 


A Division of TEMCO AIRCRAFT CORP. 
Dallas 22, Texas 
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The Stability of Cylindrical Shells from the 
Standpoint of the Mathematical Theory of Elas- 
ticity. K. F. Voitsekhov x«- Sov. Phys. - 
Doki., Nov.-Dec., 1958, pp. 1,279-1,282. Trans- 
lation. Results of a investigation of 
a hollow, axially compressed cylinder, taking into 
account the deformations of the bounding sur- 
faces of the body. 


Raspredelenie Napriazhenii Okolo Otverstviia 
v Tsilindricheskoi Obolochke pri Deistvii So- 
sredotochennykh Sil. I. M. Pirogov. AN SSSR 
Otd. Tekh. Nauk Izv. Mekh. i Mashinostr., Mar.- 
Apr., 1959, pp. 146, 147. In Russian. Calcula- 
tion of the effect of two equal concentrated forces 
P directed along the generatrix of the shell pass- 
ing through the center of a hole in a cylindrical 
shell. 

O Funktsional’nykh Uravneniiakh Ravnovesiia 
Pologikh Obolochek. B. N. Fradlin and S. M. 
Shakhnovskii. AN SSSR Otd. Tekh. Nauk I22. 
Mekh. i Mashinostr., Jan.-Feb., 1959, pp. 144- 
149. In Russian. Application of a previously 
developed method used to reduce the problem of 
equilibrium ot a slanted shell to the study of a 
certain system of functional equations. 

K Raschetu Simmetrichnoi Deformatsii Koni- 
cheskoi i Sfericheskoi Obolochek Postoiannoi 
Tolshchiny. M.A. Rudis. AN SSSR Otd. Tekh. 
Nauk Izv. Mekh. i Mashinostr., Mar.-Apr., 1959, 
pp. 147-150. In Russian. Calculation of the 
symmetrical deformation in conical and spherical 
shells of constant thickness. 

Torsional Stability of an Orthotropic Shell 
Under Internal Pressure. V. M. Darevskii and 
S. N. Kukudzhanov. Sov. Phys. - Dokl., Nov.- 
Dec., 1958, pp. 1,271-1,274. Translation. Eval- 
uation of the equations of equilibrium of shells, 
and the relations between the forces in the shell 
and the strains, in the study of boundary condi- 
tions in thin shells with simply supported or 
clamped edges. 


Elasticity & Plasticity 


O Metode Uprugikh Reshenii. I. I. Vorovich 
and Iu. P. Krasovskii. AN SSSR Dokl., June 1, 
1959, pp. 740-743. In Russian. Application of 
the method of elastic solutions for basic problems 
in the theory of small elastoplastic deformations. 


Priblizhennoe Reshenie Osesimmetrichnykh 
Uprugo-Plasticheskikh Zadach. L. V. Ershov. 
AN SSSR Otd. Tekh. Nauk Izv. Mekh. i Mashino- 
str., May-June, 1959, pp. 139-142. In Russian. 
Application of the small-parameter method to the 
derivation of an approximate solution for axisym- 
metric elastoplastic problems. 

O Vyvode Uravnenii, Opredeliaiushchikh 
Plasticheskoe Techenie pri Uslovii Polnoi Plas- 
tichnosti. D. D. Iviev. AN SSSR Otd. Tekh. 
Nauk Izv. Mekh. i Mashinostr., May-June, 1959, 
p. 137. he Russian. Derivation of equations 
describing the plastic flow for the case of total 
plasticity conditions. 

On Relations Defining Plastic Flow Under 
Tresca’s Condition of Plasticity and its Generali- 
zations. D. D. Ivlev. Sov. Phys. - Dokl., Jan.- 
Feb., 1959, pp. 217-220. Translation. Analysis 
showing that the characteristic manifold of the 
system of equations determining the stress field 
coincides with that of the equations for displace- 
ment. 


On ‘Plastic’? Waves in Solids. J. M. 
Bowsher. Can. J. Phys., Sept., 1959Y, pp. 1,017- 
1,035. 53 refs. Discussion of the propagation of 
plastic waves in solid specimens, minimizing the 
main effects. An apparatus is described which 
obtains results of independent theoretical as- 
sumptions and helps establish which of the wrong 
phenomena are likely to be of importance for any 
particular specimen material. 

Ob Odnom Chastnom Reshenii Obshchikh 
Uravnenii Teorii Ideal’noi Plastichnosti v Tsilin- 
dricheskikh Koordinatakh pri Uslovii Plastich- 
Mosti Treska. D. D. Ivlev. AN SSSR Otd. 
“Tekh. Nauk Izv. Mekh. i Mashinostr., Jan.-Feb., 
1959, pp. 132-137. In Russian. Derivation of a 
partial solution for the general equations in the 
theory of ideal plasticity for the case of Tresca’s 
plasticity condition. 

On the Role of External Stress in Softening 
During Plastic Deformation. M. B. Makogon, 
V. E. Panin, V. F. Sukhovarov, L. P. Abramets, 
A. D. Korotaev, and N. A. Shcherbakova. Sov. 
Phys. - Dokl., Sept.-Oct., 1958, pp. 999-1,001. 
14 refs. Translation. Investigation made in 
order to establish the stimulating effect of an ex- 
ternal stress on the magnitude of softening directly 
in terms of plastic deformation itself, and also to 
investigate the influence of the nature of the ma- 
terial and the conditions of straining (rate, tem- 
perature) on the size of this effect. 


Novye Predstavieniia v Plastichnosti i Defor- 
matsionnaia Teoriia. V.D.Kliushnikov. Prikl. 
Mat. i Mekh., July-Aug., 195%, pp 722-731. In 
Russian. Comparative evaluation of results ob- 
tained from three recently developed theories of 
plasticity and deformation. 

Ob Odnom Pole Linii 
Severdenko and V. I. Kolos. AN SSSR Dok!., 
June 11, 1959, pp. 964, 965. In Rubsiow Deri- 
vation of a simpler and more exact solution for the 
case of slippage-line fields encountered in problems 
of the theory of plasticity. 

Recent Development in Inelasticity. L. 
Scipio, II, and Chi-Sing Chang. USAF WA DC 


TN 58-342 [AD 206261], Nov., 1958. 53 pp. 
244 refs 

Smeshannaia Zadacha Teorii Uprugosti dlia 
Klina. Ia. S. Ufliand. AN SSSR Otd. Tekh. 
Nauk Izv. Mekh. i Mashinostr., Mar.-Apr., 1959, 
pp. 156-158. In Russian. Presentation of an 
exact solution for the problem covering the de- 
formation of a wedge with given elastic displace- 
ments along one edge and stresses along the other. 

Primenenie Metoda Nachal’nykh Funktsii k 
Ploskoi Zadache Teorii Uprugosti dlia Priamou- 
gol’noi Oblasti. V. V. Vlasov. AN SSSR 
Otd. Tekh. Nauk Izv. Mekh. i Mashinostr., May- 
June, 1959, pp. 114-125. In Russian. Applica- 
tion of the method of initial functions to the plane 
problem in the theory of elasticity for a rectan- 
gular region. 

A New Method for Studying the Behaviour of 
Structures in the Elasto-Plastic Range-—-Chromo- 
plasticity. Stefan Balan, Sandu Rautu, and Va- 
leriu Petcu. (Acad. R.P.R. Commun., Nos. 9, 11, 
1958.) Rev. Méc. Appl., No. 1, 1959, pp. 97-111. 

Uber die Berechnung des periodisch belasteten 
elastischen Halbraumes. Teodorescu. 
(Acad. R. P. R. Commun., No. 3, 1957.) Rev. 
Méc. Appl., No. 1, 1959, pp. 141-148. In Ger- 
man. Calculation of the periodically loaded elas- 
tic semispace. 


Fatigue 


Revisién de Algunas de las Variables que Afec- 
tan la Resistencia a la Fatiga en Estructuras 
Aeronauticas. Roberto Kuguel. La Plata Nac. 

Fac. Cienc. Fisicomat. Dept. Aero. Pub. 64, 
1959. 20 pp. 16 refs. In Spanish. Review of 
variables affecting the resistance to fatigue of cer- 
tain aircraft structures, assuming that the test 
piece is accurately dimensioned and that the forces 
and moments of tension are known. 


Plates 


An Axially Symmetric State of Stress in a Thin 
Annular Plate. R.A. Adadurov. Sov. Phys. - 
Dokl., Jan.-Feb., 1959, pp. 221-224. Transla- 
tion 

Smeshannaia Zadacha Uprugikh Plas- 
tinok. K. Stenesku. (Stud. Cerc. Mec. Aplic., 
No. 2, 1958.) Rev. Méc. Appl., No. 1, 1959, pp. 
149-157. In Russian. Study covering the mixed 
problem of bending for thin elastic plates. 

Opredelenie Ostatochnogo Progiba i Ostatoch- 
nykh Usilii pri Razgruzhenii Gibkikh Uprugo- 
Plasticheskikh Plastinok. Iu. P. Lepik. AN 
SSSR Otd. Tekh. Nauk Izv. Mekh. i 
May-June, 1959, pp. 154-157. In Russian 
Determination of the residual buckling and 
stresses for the case of unloading of flexible 
elastoplastic plates. 

O Edinstvennosti Resheniia Odnoi Zadachi 
Izgiba Krugloi Zhestko-Ideal’no Plasticheskoi 
Plastinki. G.S. Shapiro. AN SSSR Otd. Tekh. 
N — Izv. Mekh. i Mashinostr., May-June, 1959, 
pp. 138, 139. In Russian. Determination of the 
uniqueness of solution to the bending problem of 
circular, ideally rigid-plastic plates. 


The Uniqueness of the Symmetrical Solution in 
the Problem of the Large Deflection of a Sym- 
metrically Loaded Circular Plate. N. F. Moro- 
zov. Sov. Phys. - Dokl., Nov.-Dec., 1958, pp. 
1,275-1,278. Translation. 


Minimum Weight Design of Circular Plates 
Under Arbitrary Loading. William Prager and R. 
T. Shield. ZAMP, July 25, 1959, pp. 421-426. 
OOR-sponsored extension of the Drucker and 
Shield design procedures for plates under rota- 
tionally symmetric pressure distributions to the 
case of a circular sandwich plate loaded by an 
arbitrary distribution of pressures. 


Przyblizona Metoda Obliczania Ugieé i Nap- 
rezen w Tréjkatnych Ptytach Wspornikowych o 
Zmiennej SztywnoSci. Stanistaw Lukasiewicz. 
Arch. Budowy Maszyn, No. 2, 1959, pp. 307-324. 
In Polish, with summaries in English and Rus- 
sian. Calculation of deflections and stresses in 
triangular plates with variable thickness, fixed at 
one edge and free on the remaining edges. 


The Effect of Square and Triangular Notches 
with Fillets on the Transverse Flexure of Semi- 
Infinite Plates. S. Shioya. ZAMM, July-Aug., 
1959, pp. 300-308. Study of the problem of 
estimating the effect of a square or triangular 
notch on the stress in a semi-infinite thin plate 
subject to bending, based on the Kirchhoff bend- 
ing theory and Muskhelishvili’s method of com- 
plex representation. Numerical examples are 
given, 

Torsion of a Large Thick Plate with Rigidity 
Varying Linearly with Depth and Rigidly Fixed at 
One Face. S. B. Dutt. ZAMM, July-Aug., 
1959, pp. 290-295. Extension of the torsional 
problem relative to a large thick disc with varying 
rigidity between the two faces to the case where 
both faces are acted upon by shearing forces, 
depending on the radial coordinate. 


K Teorii wr oY Tolstykh Plit. S. G. 
Lekhnitskii. N SSSR Otd. Tekh. Nauk Izv. 
Mekh. i Mashinostr., Mar.-Apr., 1959, pp. 142- 
145. In Russian. Study showing that the classi- 
cal theory for thick plates can be generalized to 
cover the case of plates exhibiting partial aniso- 
tropy—i.e., composed of a transversally isotropic 
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material and, therefore, possessing five independ- 
ent elastic constants 


Bol’shie Progiby Priamougol’nykh Membran, 
A. S. wn ev. AN SSSR Otd. Tekh. Nauk I22, 
Mekh. i Mashinostr., May-June, 1959, pp. 105- 
113. rd Russian. Study of the equilibrium (be- 
low and beyond the elasticity limit) of rectangular 
membranes subjected to a uniform pressure load, 


Issledovanie Bol’shikh Progibov Priamou- 
gol’noi Plastinki pri Pomoshchi Tsifrovykh Elek- 
tronnykh Mashin. A. Iu. Birkgan and A. S. 
Vol’mir. AN SSSR Otd. Tekh. Nauk Izv. Mekh. i 
Mashinostr., Mar.-Apr., 1959, pp. 100-106. In 
Russian. Study of large deflections in rectangular 
plates with finite edge ratio subjected to dis- 
tributed transverse loads. 

Izgib Polubeskonechnoi Plity na Kombiniro- 
vannom Uprugom Osnovanii. G. Ia. Popov, 
AN SSSR Dokl., May 21, 1959, pp. 534-537. 
In Russian. Presentation of an exact solution for 
the problem of bending in semi-infinite plates on 
an elastic support representing an elastic semispace 
covered by the system of separate springs of 
hardnessk. A specific example (k = 0) is used to 
illustrate the calculation. 


Sandwich Construction 


Sandwichkonstruktioner med Cellkaérnor av 
Papper. B.R. Noton. Tek. Tidskrift, May 15, 
1959, pp. 513-522. In Swedish. Discussion of 
sandwich constructions with a paper honeycomb 
core. 


Testing Methods 


The Present State of Three-Dimensional Pho- 
toelasticity. M. M. Frocht. Acad. Pol. Sci. 
Bul., Tech. Sci. Ser., No. 5, 1959, pp. 315-317. 
14 refs. Survey of the applications of the Frocht 
and Guernsey method of stress analysis. 


Fotoelasticimetrické KonStanta a Opticka 
Citlivost’ Modelovgch Materialov. Mir. Pav- 
linec. Jemnd Mech. & Optika, No. 4, 1959, pp. 
126, 127. In Czechoslovak. Definition of the 
principle of photoelasticity and the photoelastici- 
metric constant, its numerical values for various 
materials, and a classification of materials on the 
basis of this criterion. 


Attrezzatura Sperimentale per la Determina- 
zione degli Sforzi nella Chiodatura di una Strut- 
tura a Guscio Imbozzata. Giorgio Bartolozzi. 
L’ Aerotecnice, Apr., 1959, pp. 70-79. In Italian. 
Description of equipment used for determining 
the mechanical strength of stiffened and riveted 
panels in the buckling and post-buckling range. 

The Prediction of Three-Dimensional Stress 
Concentration Factors. I. M. Allison. RAeS J,, 
Sept., 1959, pp. 549-551. Presentation of a 
method for obtaining three-dimensional stress 
factors from two-dimensional stress concentra- 
tion factors under certain restricted circum- 
stances. 


Thermal Stress 


Approximate Solutions of Thermal Stress Prob- 
lems in Plane Elasticity. Tsuyoshi Sekiya and 
Voitiro Takeuti. 8th Japan Natl. Congr. Appl. 
Mech. Proc., 1958, pp. 119-122. Reprint. De- 
velopment of basic equations on thermal stress 
problems in plane elasticity for the finite multi- 
connected regions of arbitrary form, and solution 
of these equations by an approximate method. 


Note on the Propagation of Thermal Stresses in 
a Long Metallic Rod. J. Ignaczak. Acad. Pol. 
Sci. Bul., Tech. Sci. Ser., No. 5, 1959, pp. 309- 
314. Solutions to equations determining the 
propagation of thermal stresses in a rod for the 
case of a nonperiodic wave due to initial temper- 
ature distribution. 


K Raschetu na Neustanovivshuiusia Polzu- 
chest’ Neravnomerno Nagretykh Sterzhnei Proiz- 
vol’nogo Poperechnogo Secheniia. B. F. Shorr. 
AN SSSR Otd. Tekh. Nauk Izv. Mekh. i Mashino- 
str., Jan.-Feb., 1959, pp. 89-96. 11 refs. In 
Russian. Development of a method for calculat- 
ing the nonsteady creep of bars of arbitrary cross 
section with a nonuniform heat distribution. 


Termodinamicheskoe Issledovanie Sviazei 
Mezhdu Napriazheniiami i Deformatsiiami v 
Uprugo-Plasticheskikh Sredakh. 

A. A. Vakulenko. AN SSSR _ Dokl., June 1, 
1959, pp. 736-739. In Russian. Thermodynamic 
investigation of the relationship between stresses 
and deformations in isotropic elastoplastic media. 
The general equations of the rheological basis of 
the theory on the inelastic behavior of solid bodies 
are used in the calculation. 


A Dynamic Nucleus of Thermo-Elastic Strain 
in an Elastic Infinite Space and Semi-Space. J. 
Ignaczak. Acad. Pol. Sci. Bul., Tech. Sci. Ser., 
No. 5, 1959, pp. 305-308. Presentation of a 
method for the solution of the equations of motion 
of thermoplasticity for any time-dependent 
temperature field. 


Soluzioni Discontinue nei Problemi di Equili- 
brio Limite dei Materiali Dotati di Coesione ed 
Attrito Interno. Ario Romiti. (Torino Accad. 
Sci., vol. 92, 1957-1958.) Torino Polytech. Inst. 
Aero. & Appl. Mech. Lab. Monograph 423, 1959. 
16 pp. Reprint. In Italian. Study of the prob- 
lem of stress distribution in materials in the pres- 
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AERODYNAMICS, FLUID MECHANICS 


Aerothermochemistry, Dissociation, Ablation 


CHEMICAL NON-EQUILIBRIUM EFFECTS IN 
THE LAMINAR HYPERSONIC BOUNDARY LAYER. 
G. R. Inger. Bell Aircraft Rep. 7010-6 (AFOSR 
TN 59-237) [AD 212007], Mar. 30, 1959. 132 pp. 
22 refs. Presentation of some new theoretical 
representations of a dissociating air mixture and 
a new method of nonequilibrium boundary layer 
solution. The general governing conservation e- 
quations and attendant boundary conditions are 
given. The associated laminar boundary layer e- 
quations are presented along with a consideration 
of the proper definition of a characteristic parame- 
ter which can be used for classifying the chemical 
nonequilibrium in the layer. 


INSTABILITY IN HYPERSONIC FLOW ABOUT 
BLUNT BODIES. R.H. Johnson. Phys. Fluids, 
Sept. -Oct., 1959, pp. 526-532. ll refs. USAF- 
supported study of an instability obscrved with the 
flow over blunt bodies having surface cavities. A 
mechanism involving the successive formation 
and shedding of vortices is postulated as an expla- 
nation of the experimental observations. The ef- 
fect of cavity shape and size is studied, and it is 
suggested that the unstable flow resulting from 
cavities explains catastrophic pitting observed on 
the fused surfaces of some iron meteorites. 


ABLATION IN HYPERSONIC FLOWS. Lester 
Lees. 7th Anglo-Am. Aero. Conf., New York, 
Oct. 5-7, 1959, Paper 59-146. Members, $0.50; 
nonmembers, $1.00. 32 pp. 23 refs. Review of 
recent theoretical investigations which have con- 
tributed to the understanding of the fluid mechanics 
of ablation. The large increase in effective heat ca- 
pacity produced by gaseous ablation is attributed 
partly to the well-known “heat blockage" effect of 
mass addition, and partly to infrared radiation 
from the gas-liquid or gas-solid interface. Results 
of some experimental studies of ablation in hyper- 
sonic wind tunnels and electric-arc driven tunnels 
are discussed, and the application of ablating ma- 
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terials to spacecraft entering a planetary atmos- 
phere is treated briefly in order to illustrate the 
flexibility of ablating heat sink systems. 


APPLICATION TO FLUID DYNAMICS OF THE 
THEORY OF REVERSIBLE HEAT ADDITION. 
B. S. Baldwin, Jr. US, NASA TN D-93, Oct., 
1959. 16 pp. 13 refs. Discussion of the approxi- 
mations required to relate the equations of Hicks 
and Shapiro for gas flows with heat addition to the 
general relations for radiating, reacting gas flows 
given by Hirschfelder, Curtiss, and Bird. It is 
indicated that the theory of Hicks and Shapiro cor- 
responds to reversible heat addition because of 
the absence of dissipative terms in the momentum 
equations. The theory of reversible heating is ap- 
plied to underwing heat addition at hypersonic 
speeds, and the results of a series of exact calcu- 
lations are given. The effects on aircraft range 
of several arrangements of external heat addition 
are presented. 


EXPERIMENTAL STUDIES OF SHOCK WAVES 
IN NITROGEN. J. C. Camm and J. C. Keck. 
Avco Everett Res. Lab. RR 67 (AFBMD TN 59-9), 
June, 1959. 18 pp. Study of radiative relaxation 
behind shock waves in pure nitrogen in order to 
determine rate constants for recombination of ni- 
trogen atoms. The radiation has been measured 
as a function of wavelength for conditions corre- 
sponding to T = 6,600°K. with p = 0.018 p, and 
T = 6,300°K, with P = 0.12 Po: The most promi- 
nent radiation in the wavelength interval studied is 
associated with the Nt (1-) and N, (1+) bands. Pre- 
liminary analysis of the final approach to equilib- 
rium indicates that at 6,400°K. the recombination 
rate constant for N atoms is < 0.3 x 10734 cm.6/ 
sec. when N? is the catalyst and 2.4 x 10-32 cm.6/ 
sec. when N is the catalyst. 


VARIATIONAL THEORY OF CHEMICAL RE- 
ACTION RATES APPLIED TO THREE-BODY RE- 
COMBINATION. James Keck. Avco Everett Res. 
Lab. RR 66, Sept., 1959. 64 pp. 19 refs. Army- 
supported development of a theory in which the re- 
action is represented by the motion of a point in 
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phase space across a trial surface dividing the 
"initial" and "final" chemical states. It is shown 
that at least upper bounds to the reaction rate can 
be obtained by calculating the rate at which repre- 
sentative points cross the trial surface and then 
minimizing this rate with respect to allowed vari- 
ations of the surface. Explicit calculations of the 
recombination rate of attracting atoms in the pres- 
ence of repulsive third bodies are made for a sim- 
ple trial surface having one adjustable parameter. 
At low temperatures, the experimental rate con- 
stants lie very near the theoretical bounds, while 
at high temperatures they fall away from the 
bounds in a relatively smooth manner which can be 
explained qualitatively in terms of various approxi- 
mations contained in the theory. 


Aerothermodynamics 


HEAT TRANSFER TO SEPARATED AND RE- 
ATTACHED SUBSONIC TURBULENT FLOWS OB- 
TAINED DOWNSTREAM OF A SURFACE STEP. 
R. A. Seban, A. Emery, and A. Levy. J. Aero/ 
Space Sci., Dec., 1959, pp. 809-814. 10 refs. 
USAF -supported derivation of local heat-transfer 
coefficients and recovery factors for separated 
and re-attached turbulent flows as obtained by a 
downward step in an otherwise flat surface ina 
two-dimensional subsonic airflow. The region 
downstream of the stepcontaineda regionof sepa- 
rated flow at about five step heights downstream, 
followed by a section of re-attached flow. A maxi- 
mum in the local heat-transfer coefficient at the 
re-attachment point is characteristic of all results, 
as is a decrease in the heat-transfer coefficient 
as the separation point is approached from down- 
stream. 


UNSTEADY STAGNATION- POINT HEAT 
TRANSFER. E.M. Sparrow. US, NASA TN 
D-77, Oct., 1959. 26 pp. 10 refs. Analysis of 
the unsteady, forced-convection heat transfer at a 
stagnation point whose surface temperature varies 
arbitrarily with time. The heat-transfer response 
to a sudden change in wall temperature is obtained 
and then generalized by a superposition method to 
apply to arbitrary variations. Comparison of the 
unsteady-heat-transfer results thus obtained is 
made with results computed under assumptions of 
quasi-steady conditions. Numerical results are 
presented for a Prandtl Number of 0.7. 


Boundary Layer 


AN AXIALLY SYMMETRIC ANALOGUE FOR 
GENERAL THREE-DIMENSIONAL BOUNDARY 
LAYERS. J. C. Cooke. Gt. Brit., RAE TN 
Aero. 2625, June, 1959. 17 pp. 17 refs. Analysis 
showing that the streamwise momentum equation, 
the energy equation, and the equation of continuity 
reduce to equations identical with those for flow 
over an axisymmetrical body whose radius is de- 
termined from the local external flow on the as- 
sumption that the flow normal to the external 
streamlines is small compared to that along these 
streamlines. The solution of these equations pro- 
vides approximate values for the skin friction and 
the disrlacement surface in the case of wings at 
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small angles of incidence with separations occur- 
ring only at the edges. The theory applies directly 
to cases of laminar compressible or incompressi- 
ble flow, and its applicability to turbulent flow 
problems is examined. 


BOUNDARY LAYER OVER A FLAT PLATE IN 
THE PRESENCE OF SHEAR FLOW. Lu Ting. 
Polytech. Inst. Bklyn., Dept. Aero. Eng. & Appl. 
Mech., PIBAL Rep. 524 (USAF WADC TN 59-334), 
Aug., 1959. 13 pp. Derivation of the governing 
equations for an incompressible boundary layer 
over a flat plate in the presence of shear flow with 
finite vorticity. A similarity solution for a large 
vorticity number is obtained and shown to be valid 
even when the vorticity is of the order of unity. 
For moderate vorticity, one of the governing equa- 
tions is replaced by an approximation for which 
similarity solutions exist. It is found that the pro- 
file of the velocity deviation from the shear flow 
in the boundary layer is insensitive to the change 
of vorticity number so long as it is at least of the 
order of unity. 


EFFECT OF DISTRIBUTED THREE-DIMEN- 
SIONAL ROUGHNESS AND SURFACE COOLING 
ON BOUNDARY-LAYER TRANSITION AND LAT- 
ERAL SPREAD OF TURBULENCE AT SUPER- 
SONIC SPEEDS. A. L. Braslow, E. C. Knox, 
and E. A. Horton. US, NASA TN D-53, Oct. ,1959, 
40 pp. 17 refs. Presentation of experimental re- 
sults obtained in the Langley 4- x 4-ft. supersonic 
pressure tunnel at Mach Numbers of 1. 61 and 2.01 
on a 10° cone model and a two-dimensional flat- 
plate model. It is shown that the transition-trig-~ 
gering mechanism of three-dimensional-type 
roughness and the critical roughness Reynolds 
Number for transition are similar to those observ- 
ed at subsonic speeds. Increased laminar bounda- 
ry-layer stability, as obtained by surface cooling, 
has little effect on either the value of the critical 
three-dimensional roughness Reynolds Number or 
the lateral extent of turbulence downstream of the 
roughness. Surface cooling appeared to promote 
rather than delay transition due to existing three- 
dimensional roughness. 


THE BEHAVIOUR OF SUPERSONIC BOUNDA- 
RY LAYERS IN THE PRESENCE OF SHOCK 
WAVES. G. E. Gadd and D. W. Holder. 7th 
Anglo-Am. Aero. Conf., New York, Oct. 5-7, 
1959, Paper 59-138. Members, $0.50; nonmem- 
bers, $1.00. 27 pp. 33 refs. Description of 
some calculations by the Crocco-Lees method of 
interactions between shock waves and laminar 
layers, including effects of heat transfer and suc- 
tion, and of an experimental investigation of the 
effects of large rates of heat transfer on the pres- 
sure distribution through a region of laminar sepa- 
ration. Such simple cases as a plane oblique shock 
in a uniform two-dimensional stream reflected 
from the boundary layer on a flat plate, the bounda- 
ry layer on a wall with an abrupt change of slope, 
or the separation produced by a step on a flat 
wall are considered. Finally, the upstream influ- 
ence in interactions between strong oblique shocks 
and turbulent layers and in interactions between 
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weak normal shocks and turbulent layers is con- 
sidered. 


ANALYSIS OF TURBULENT BOUNDARY LAY- 
ERS WITH ZERO PRESSURE GRADIENT. J. R. 
Philip. ZAMP, Sept. 25, 1959, pp. 478-501. 19 
refs. Investigation of the turbulent boundary layer 
developed along a flat smooth or rough plate of ef- 
fectively zero thickness, with the leading edge of 
the plate at x = 0 and the plate lying along the x- 
axis. The free stream velocity of the incompressi- 
ble fluid is parallel to the x-axis. The mean 
velocity profile, vortex viscosity, and boundary 
layer thickness are analyzed and good agreement 
with experimental results is obtained. 


THE GROWTH OF COMPRESSIBLE TURBU- 
LENT BOUNDARY LAYERS ON ISOTHERMAL 
AND ADIABATIC WALLS. Appendix I - VARIA- 
TION OF H WITH STREAM TEMPERATURE, Ap- 
pendix II - INTERMEDIATE TEMPERATURE 
FORMULA FOR SKIN FRICTION. D. A. Spence. 
Gt. Brit., RAE Rep. Aero.2619, June, 1959. 24 


pp. 10 refs. From a recent study of velocity pro- 
files in the turbulent boundary layer at high Mach 
Numbers, a formula has been suggested for re- 
lating the form parameter H to its incompressible 
value H;. The formula is used in conjunction with 
a generalization of the Stewartson-Illingworth 
transformation to reduce the left-hand side of the 
integral momentum equation to incompressible 
form, for arbitrary values of the flat plate recov- 
ery factor (or of the turbulent Prandtl] Number). 
The intermediate temperature formula of Eckert 
is used to relate the skin friction to its incompres- 
sible value, for which a 1/nth power law is used. 
The momentum equation is then integrable when 
H; is given a value, which may be chosen to secure 
agreement in the incompressible case with Maskel}s 
quadrature for the momentum thickness 9. The 
integration is carried out for the cases of zero 
heat transfer and a constant temperature wall, the 
details of the Stewartson-type transformation 
being slightly different in the two cases. A nu- 
merical example shows results very close tothose 
obtained by Young's method which involves two 
quadratures. 


K STATISTICHESKOI TEORII TURBULENT- 
NOSTI. B. I. Davydov. AN SSSR Dokl., Aug. ll, 
1959, pp. 980-982. In Russian. Application of a 
previously derived equation to the case of turbu- 
lent boundary layer over a solid wall. The core 
of a symmetrical flow is studied for the steady 
case, and the differential equation for the turbulent 
dissipation Q is derived, thus leading to the loga- 
rithmic profile of mean velocities in the boundary 
layer. The equations are verified by means of ex- 
perimental results obtained by Laufer for the tur- 
bulent flow in a circular duct at high values of the 
Reynolds Number, using only mean-velocity and 
secondary-moment measurements. 


MEASUREMENTS OF INTERMITTENCY OF 
TURBULENT MOTION IN A BOUNDARY LAYER. 
V. A. Sandborn. J. Fluid Mech., Aug., 1959, 
pp. 221-240. 19 refs. Presentation of some ex- 
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perimental observations with a hot-wire anemome- 
ter of interest in the understanding of the turbu- 
lent mechanism, particularly the small-scale 
high-wave-number features. By electronically 
examining isolated frequency components of the 
overall turbulent signal in the turbulent boundary 
layer, a lump or intermittent character is observ- 
ed at the high frequencies. Measurements of the 
flatness factor of the frequency components were 
made to give an indication of the extent of the in- 
termittency over the complete frequency spectrum 
Upstream of the separation region, the flatness 
factors are found to depend on wave number and 
longitudinal distance, but not on the distance from 
the wall. It appears that the intermittency devel- 
ops in the transition region and does not diminish 
very rapidly with distance downstream. 


Flow of Fluids 


ON THE SIMILARITY OF HYPERSONIC VIS- 
COUS FLOWS AROUND SLENDER BODIES. V. 
V. Luniev. (Prikl. Mat. i Mekh., Jan.-Feb., 
1959, pp. 193-197.) PMM - Appl. Math. & Mech., 
No. 1, 1959, pp. 273-280. Translation. Analysis 
considering the equations of the laminar boundary 
layer on sharp flat and axisymmetric bodies for 
high Mach Numbers. Criteria for the extent of 
the influence of the boundary layer on the outer 
inviscid flow are established for M>1. For thin 
bodies, conditions for the similarity of the flows 
are determined. 


EFFECT OF BODY PERTURBATIONS ON HY- 
PERSONIC FLOW OVER SLENDER POWER LAW 
BODIES. Harold Mirels and P. R. Thornton. US, 
NASA TR R-45, 1959. 65 pp. 13 refs. Investiga- 
tion of the effect of slight surface perturbations on 
slender two-dimensional and axisymmetric power 
law bodies using the hypersonic slender-body theo- 
ry in the limit as the free-stream Mach Number 
becomes infinite. The body perturbations are as- 
sumed to have a power law variation with stream- 
wise distance downstream of the nose of the body. 
Numerical results are presented for (a) the effect 
of boundary-layer development on the flow over 
slender power law bodies, (b) the effect of very 
small angles of attack, and (c) the effect of blunting 
the nose of very-slender wedges and cones. 


A NUMERICAL COMPARISON BETWEEN EX- 
ACT AND APPROXIMATE THEORIES OF HYPER- 
SONIC INVISCID FLOW PAST SLENDER BLUNT- 
NOSED BODIES. Saul Feldman. Avco Everett Res. 
Lab. RR 71, June, 1959. 19 pp. 13 refs. Army-spon- 
sored calculation of the flow field past a blunt body 
moving at hypersonic speeds through the atmos- 
phere, considering also large distances downstream 
from the nose. Detailed profiles of the equilibri- 
um thermodynamic functions and flow streamlines 
are presented for a hemisphere-cylinder moving 
through air at 60, 000 ft. altitude at a velocity of 
17, 500 ft./sec. A comparison is made between 
exact and approximate theories of the flow past 
slender blunt-nosed bodies, and it is shown that 
the second-order blast wave theory could be used 
for the purpose of finding shock shape and body 
pressure distribution. 
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HYPERSONIC FLOW ABOUT OGIVES FOR 
GASES IN CHEMICAL AND THERMODYNAMIC 
EQUILIBRIUM. R. L. Ribe. Trend in Eng., 
Oct., 1959, pp. 5-12, 15. Discussion of the irro- 
tational, isentropic, adiabatic flow of argon-free 
air in chemical equilibrium about pointed-nose 
bodies of revolution at zero incidence. Flows rep- 
resented by an initial conical compression wave 
followed by a region of continuous expansion are 
considered, assuming the free-stream conditions 
to be known. Combining the Mollier diagram, the 
Romig theory for the change in flow conditions 
through conical compression waves, and the modi- 
fied theory for expansion of thermally imperfect 
gases, and by assuming a constant total enthalpy, 

a graphical-numerical method is established. This 
method is used to determine the flow conditions, 
such as static pressure, temperature, and density 
on the surface of a representative ogive fora 
range of free-stream Mach Numbers and pressures 
at one free-stream static temperature. 


HIGH-SPEED VISCOUS CORNER FLOW. M. H. 
Bloom and Stanley Rubin. Polytech. Inst. Bklyn., 
Dept. Aero. Eng. & Appl. Mech., PIBAL Rep. 530 
(USAF WADC TN 59-312), Aug., 1959. 25 pp. Inves- 
tigation of the high-speed viscous steady flow within 
an interior corner formed by the intersection of 
two semi-infinite surfaces which are effectively 
planar. The integral method analysis of Loitsian- 
skii and Bolshakov for constant-density laminar 
flow is extended with modifications to high-speed 
flow with mild pressure gradients and slowly vary- 
ing corner angle. Using the Crocco integral, it is 
shown that the extent of the corner interference re- 
gion, measured relative tothe undisturbed boundary 
layer thickness, decreases markedly until it is 
negligible at about Mach 3.5. The diminution is 
analogous to that caused by increasing corner an- 
gle in low-speed flow. 


TRANSONIC ROTATIONAL FLOW OVER A 
CONVEX CORNER. Appendix A - REDUCTION 
TO PRANDTL-MEYER EXPANSION. Appendix 
B - COMPILATION OF COEFFICIENTS. Roberto 
Vaglio-Laurin. Polytech. Inst. Bklyn., Dept. 
Aero. Eng. & Appl. Mech., PIBAL Rep. 431 
(AFOSR TN 59-355) [AD 213681], Aug., 1959. 56 
pp. 12 refs. Investigation of the singularity en- 
countered in the flow field about two-dimensional 
and axisymmetric bodies characterized by a sharp 
corner, where the fluid velocity becomes sonic, 
and application of results to the analysis of flow 
fields about blunt bodies. Detailed results are 
presented for the leading singularity and for the 
first two corrections due to rotationality and axial 
symmetry of the flow. A study of the solutions 
has shown that the boundary conditions at the su- 
personic edge determine the behavior of the coef- 
ficients in the series solution for flow, while the 
conditions at infinity and the body profile in the 
subsonic region determine the thickness of the 
boundary layer, the nature of the series describing 
the flow in the layer, and the magnitude of the ve- 
locity components encountered therein. 


WIND TUNNEL MEASUREMENTS OF NORMAL 
FORCE AND PITCHING MOMENT ON FOUR 
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CONE-CYLINDER COMBINATIONS AT TRAN- 
SONIC AND SUPERSONIC SPEEDS. E. Huntley. 
Gt. Brit., RAE TN Aero.2621, May, 1959. 26pp. 


Test results for Mach Numbers between 0.7 and 
2.0 on cones with rounded tips andoverall fineness 
ratio of less than 8.0. The normal force and 
center of pressure characteristics of the models 
are found to be dependent primarily on cone angle. 
The effect of increasing the tip radius from 0.2 to 
0.5 times the body radius was negligible at all 
speeds. 


HYPERSONIC SEPARATED FLOWS. S. M. 
Bogdonoff andI. E. Vas. 7th Anglo-Am. Aero. 
Conf., New York, Oct. 5-7, 1959, Paper 59-139. 
Members, $0.50; nonmembers, $1.00. 19 pp. ll 
refs. USAF-sponsored investigation of separated 
flow phenomena of two- and three-dimensional 
bodies for the nose phenomenon, where the sepa- 
rated layer starts with almost zero thickness, and 
for the rear part of the bodies, where the thickness 
of the layer is quite large. The high Reynolds 
Number separated laminar flows obtained indicate 
the possibility of realizing significantdecreases in 
heat transfer and skin friction predicted bytheory. 
The two-dimensional plate with a spike showed 
greater decreases in pressure level than the axial- 
ly symmetric body and the effect of the nose sepa- 
rated region extended, almost unchanged, to sig- 
nificant dimensions downstream. The deflected 
spike gave results which checked well with predic- 
tions based on independent calculations of each 
side of the plate with the geometrical reference of 
the spike tip. The separation on a flat plate caused 
by wedges and steps was found to be radically af- 
fected by the plate leading-edge conditions. 


I - CONTRIBUTO ALLA MAGNETOFLUIDODI- 
NAMICA. L.G. Napolitano. Il - ALCUNE CONSI- 
DERAZIONI SULLA MAGNETOF LUIDODINAMICA 
DEI GETTI. L.G. Napolitanoand A. Pozzi. Missili, 
Feb.; June, 1959, pp.15-34; 17-19. In Italian. Evalua- 
tion of the magnetohydrodynamic concept in terms of 
its range of applicability, including a survey of availa- 
ble data and future possibilities. Analysis of the 
relative importance of three classes of phenomena 
is presented, covering phenomena on the macro- 
scopic scale (determination of the convective mo- 
tion of velocity v); phenomena on the microscopic 
scale (determination of the transport processes in 
the molecular scale); and phenomena due to the 
interaction of hydrodynamic and electromagnetic 
fields. Also included in the survey are: derivation 
of equations for the hydrodynamic and the electro- 
magnetic fields; transformation of fundamental 
systems comprizing entropy equations; dimension- 
al analysis; and magnetohydrodynamics of plasma 
jets. 


ON THE MOTION OF THIN AIRFOILS IN 
FLUIDS OF LARGE BUT FINITE ELECTRICAL 
CONDUCTIVITY. J. E. Mc Cune. Cornell U. 
Grad. Sch. Aero. Eng. Rep. (AFOSR TN 59-456) 
[AD 215030], Jan., 1959. 38 pp. Description of a 
two-dimensional, small-perturbation theory for 
the steady motion of thin lifting airfoils in an in- 
compressible conducting fluid, with the uniform, 
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applied magnetic field perpendicular to the undis- 
turbed, uniform flow field. The conductivity of 
the fluid is assumed to be such that the magnetic 
Reynolds Number of the flow is large but finite. 
Within this assumption, a theory based on super- 
position of sinusoidal modes is constructed and 
applied to some simple thin airfoil problems. It 
is shown that with this particular field geometry 
the Alfvén wave mechanism is important in making 
possible very deep penetration into the flow field 
of currents and their associated vorticity. Itis 
also shown that the current penetration for an air- 
foil is much larger than for a wavy wall of wave- 
length equal to the airfoil chord. 


NESTATSIONARNAIA ZADACHA MAGNITNOI 
GIDRODINAMIKI DLIA POLUPROSTRANSTVA. 
S. A. Regirer. AN SSSR Dokl., Aug. ll, 1959, 
pp. 983-986. In Russian. Study of problems of 
unsteady one-dimensional flows of viscous, elec- 
trically conducting liquid in a magnetic field. The 
liquid is assumed to fill the semispace  (y> 0), 
flow and force lines of the induced fields are par- 
allel to the x-axis, and the force lines of the con- 
stant external field are parallel to the y-axis. As 
an illustrative example, an exact solution is de- 
rived for the analogous problem of diffusion in a 
vortex layer. It is shown that, for t —yo@, the 
solution for the nonsteady case approaches the 
corresponding solution of the steady problem. If 
a constant non-zero value of H is given for y = 0 
in the initial nonsteady problem, the solution ob- 
tained in the boundary at t —»oo is the same steady 
solution, but with different conditions at infinity. 


O VZAIMODEISTVII POTOKOV PROVODIA- 
SHCHEI SREDY S MAGNITNYM POLEM ZEMLI. 
V. N. Zhigulev and E, A. Romishevskii. AN_ 
SSSR Dokl., Aug. 11, 1959, pp. 1,001-1,004. In 
Russian. Investigation covering the motion of the 
earth along a trajectory passing through the inter- 
planetary ionized gas, as well as the interaction 
between corpuscular solar fluxes and the terres- 
trial magnetic field. The effect of possible collec- 
tive interactions of particles, as well as the effect 
of mutual influence between the flow of ionized gas 
and the terrestrial magnetic field, are taken into 
account. The available data on the interplanetary 
matter in the vicinity of the earth are surveyed, 
and the magnetohydromechanical approximation 
is used, assuming the medium to be an ideal con- 
tinuum. Using previously obtained results, it is 
concluded that the interaction can be reduced to 
the study of the magnetic pinch phenomenon. 


AVTOMODEL'NYE DVIZHENIIA I TOCHECH- 
NYI VZRYV V MAGNITNOI GAZODINAMIKE PRI 
BESKONECHNOI PROVODIMOSTI GAZA. D. V. 
Sharikadze. AN SSSR Dokl., Aug. 21, 1959, pp. 
1,183-1,186. In Russian. Investigation of the mo- 
tion of an infinitely conducting gasmagnetic medi- 
um, assuming that the energy of the magnetic field 
can be represented as entropy power function. In- 
cludes derivation of equations describing nonsteady 
flows of gas in the magnetic field, where the force 
H is normal to the velocity of the gas; calculation 
of the point detonation; and the propagation of 
shock waves. 
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AVTOMODEL'NYE DVIZHENIIA GAZA §S U- 
DARNYMI VOLNAMI, RASPROSTRANIAIUSHCHI- 
MISIA PO STEPENNOMU ZAKONU PO POKOIA- 
SHCHEMUSIA’GAZU. G. L. Grodzovskii and N. 
L. Krasheninnikova. Prikl. Mat. i Mekh., Sept. - 
Oct., 1959, pp. 936-939. In Russian. Investiga- 
tion of certain problems of gas motion where the 
propagation of shock waves through the gas at rest 
is governed by the power law. Pressure, density, 
and velocity field diagrams are given. Several 
cases illustrating the application of derived results 
are presented. These include drag on bodies of 
revolution; flow around cones; nose sections of 
bodies of revolution at hypersonic speeds, taking 
into account heat transfer considerations; cases 
where converging flows can be used to determine 
the internal flow for a ducted body of revolution; 
relationship between diverging axisymmetric flows 
and external flow for ducted bodies; and profile of 
flow around a body generating a parabolic shock 
wave, considering the entropy loss. 


AN EXPERIMENTAL INVESTIGATION OF THE 
STABILITY OF PLANE SHOCK WAVES. K. C. 
Lapworth. J. Fluid Mech., Oct., 1959, pp. 469- 
480. Description of shock wave measurements 
made in a shock tube by perturbing the primary 
shock wave, formed on rupturing the diaphragm, 
by means of thin wedges. A time-record of the 
shape of the shock wave after it passed the wedges 
and travelled along a channel of constant cross 
section was obtained by Schlieren photography. 
The rate at which the wave recovered its plane 
shape was determined and, together with the de- 
tailed shape of the wave at various instants, com- 
pared to the first-order theory of Freeman. For 
shock-wave Mach Numbers of 1.165, 1.41, and1. 60, 
the time-rate of decay of the perturbations is found 
to agree with the theoretical value, but the ampli- 
tudes of the perturbations are much larger than 
those predicted by theory. 


HEAD-ON COLLISION OF SPHERICAL SHOCK 
WAVES. I. I. Glass and L. E. Heuckroth. Phys. 
Fluids, Sept.-Oct., 1959, pp. 542-546. ONR- 
supported presentation of some experimental re- 
sults for colliding shock waves and the associated 
spherical flows generated by the blasts from two 
high-pressure gas spheres. Instantaneous spark 
shadowgrams, multi-spark schlieren photographs, 
and wave-speed schlieren records of the radius- 
time plane indicate that this method can be used 
successfully to study such interactions. 


MUTUAL REFLECTION OF TWO SHOCK 
WAVES OF ARBITRARY STRENGTHS. W. R. 
Smith. Phys. Fluids, Sept.-Oct., 1959, pp. 533- 
541. 14 refs. ONR-supported investigation on the 
mutual.reflection of a pair of weak shocks of equal 
strength, and on four pairs of mutually reflecting 
shocks of unequal strength. The regular data a- 
greed with the weak shock regular reflection for 
the flow. Mach reflection was found to occur for 
angles larger than the extreme angle. 


UBER DEN EINFLUSS DER MACHSCHEN 
ZAHL UND DES WARMEUBERGANGS AUF DAS 
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WANDGESETZ TURBULENTER STROMUNG, 
Julius Rotta. ZFW, Sept., 1959, pp. 264-274. 

21 refs. In German. Extension of the similarity 
law for turbulent flow along a wall to the case of 
compressible flow with heat transfer. The prob- 
lem is formulated mathematically and some calcu- 
lations are carried out on the basis of simplifying 
assumptions and compared with available experi- 
mental results. Complete equations for the ve- 
locity and temperature distribution in the fully 
turbulent region are also given, and the results 
are analyzed. 


AN ANALYSIS OF THE VORTEX STREET 
GENERATED IN A VISCOUS FLUID. J. W. 
Schaefer and Salamon Eskinazi. J. Fluid Mech., 
Aug., 1959, pp. 241-260. 15 refs. Development 
of an analytic solution for the velocity field of a 
vortex street, and presentation of experimental 
geometry and velocity data obtained by hot-wire 
techniques to verify the solution. The vortices of 
a real viscous vortex street are found to resemble 
very closely the exponential solution of the Navier- 
Stokes equations for an isolated axisymmetric 
rectilinear vortex. Three basic regions of vortex 
street behavior are apparent at each Reynolds 
Number investigated - a "formation region" in 
which the vortex street is developed and large dis- 
sipation of vorticity occurs, a "stable region" in 
which the vortices display a stable periodic lami- 
nar regularity, and an "unstable region" in which 
the street disappears and turbulence develops. 


UBER EIGENSCHAFTEN VON WIRBELSTRAS- 
SEN. A. Timme. DVL Bericht No. 77, June, 
1959. 4l pp. 16 refs. Westdeutscher Verlag, 
K6ln & Opladen. In German. Approximate calcu- 
lation showing that available data obtained from 
hot-wire anemometer measurements are not suf- 
ficient for describing the principal characteristics 
of vortex streets. It is also shown that the method 
developed by Wehrmann, in which the vortex street 
is split by a thin wall along the flow axis, is more 
satisfactory for determining the characteristic 
dimensions and calculating the evolution of the 
street. Results obtained from studies of vortex 
street formation in water are used to verify Lin's 
theory. 


Internal Flow 


VARIATSIONNYI PRINTSIP MAKSIMUMA PO- 
TOKA MEKHANICHESKOI ENERGII I EGO PRI- 
LOZHENIE K RASCHETU OSEVYKH TURBOMA- 
SHIN. V. N. Ershov. MVO SSSR VUZ Izv. Av. 
Tekh., Jan.-Mar., 1959, pp. 46-54. 19 refs. In 
Russian. Definition of the variational maximum 
principle for the flow of mechanical energy and ap- 
plication to the calculation of axial turbomachines. 
Results indicate that: the observed (steady) motion 
of a viscous medium corresponds to the maximum 
condition for the flow of mechanical energy through 
the specific section - i.e., a surface over which 
the processes of energy exchange and dissipation 
are concentrated; the application of the maximum 
principle to determiné axial velocities in the gap 
between cascades of axial turbines shows good a- 
greement with experiment; the problem of coordi- 
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nation between separate sections can be solved 
along with the mechanism of instability occurrence, 


PROFILIROVANIE LOPATOK TURBIN, OBTE- 
KAEMYKH DOZVUKOVYM POTOKOM. N. E. 
Salamatin. MVOSSSR VUZ Izv. Av. Tekh., Jan.- 
Mar., 1959, pp. 95-104. In Russian. Development 
of a universal method for determining the profile 
of turbine blades in subsonic flow. In order to 
obtain a simple approach the following conditions 
must be satisfied: the selected relative pitch t = 
* must approach the optimum; the angle of attack 
must approach zero; and the curvature of the blade 
contour must vary uniformly. The process of de- 
termining the mean line and the initial symmetri- 
cal profiles is described, and the accuracy of the 
method is evaluated. 


THE DRAG OF DUCTED BODIES WITH ANNU- 
LAR OR SIDE INTAKES IN SUPERSONIC FLOW. 
H. Portnoy. J. Fluid Mech., Aug., 1959, pp. 
283-295. Study of a slender ducted body of arbi- 
trary cross section having an annular or "scoop" 
type of intake at some streamwise station. The 
parts of the body forward of and behind the intake 
are permitted to have discontinuities of longitudinal 
profile slope at streamwise stations widely sepa- 
rated both from each other and from the intake. 
The external flow is supersonic, and itis assumed 
that the intake lip is sharp and that there is no 
"spill-over" due to choking of the internal flow. 
The interference drag between the forebody and 
the afterbody is calculated, and the results are 
applied to bodies of elliptic cross section. 


Wings & Airfoils 


ON THE VORTEX ASSOCIATED WITH FLOW 
SEPARATION FROM A LEADING EDGE OF A 
SLENDER WING. M. G. Hall. Gt. Brit., RAE 
TN Aero. 2629, June, 1959. 22 pp. 13 refs. A- 
nalysis of the vortex formed by the rolling up of 
the shear layer that separates from a leading edge 
of a slender wing at incidence. A simplified model 
of the vortex is developed with the aid of experi- 
mental results. Some vortex structures are ob- 
tained by solving the Euler equations of motion for 
the above rotational flow. The solutions show high 
axial velocities andlow pressures within the vortex 
and this is in general agreement with experiment. 
The more significant result, however, is that the 
structures show a marked sensitivity to certain 
flow conditions at the outside edge of the vortex. 
These conditions are the helix angle of the spiral- 
ling streamlines and the angle at which the stream- 
lines tend toward or away from the axis of sym- 
metry, which are related to the rate at which vor- 
ticity is being fed into the vortex, and the pressure 
distribution. 


AN EXPERIMENTAL INVESTIGATION AT SU- 
PERSONIC SPEEDS OF THE CHARACTERISTICS 
OF TWO GOTHIC WINGS, ONE PLANE AND ONE 
CAMBERED, L. C. Squire. Gt. Brit., RAE TN 
Aero. 2620, May, 1959. 50 pp. 10 refs. Descrip- 
tion of tests made at MachNumbers up to 2.0ona 
thick cambered gothic wing of aspect ratio 0.75, 
designed for completely attached flow and low drag 
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due to lift at a lift coefficient of 0.1, as well as on 
a corresponding uncambered wing. It is shown 
that at the design lift both wings have almost the 
same drag, which approaches closely the estimated 
value for the cambered wing. The discussion of 
the results covers (a) the plane wing, including the 
reason for a higher than erpected lift-drag ratio, 
(b) the cambered wing, and (c) comparison of data 
obtained on both wings. 


SVERKHZVUKOVYE KRYL'IA MINIMAL'NOGO 
SOPROTIVLENIIA, OBESPECHIVAIUSHCHIE 
ZADANNYI ZAPAS USTOICHIVOSTI. E. V. Bu- 
lygina. MVOSSSR VUZ Izv. Av. Tekh., Jan.- 
Mar., 1959, pp. 3-9. In Russian. Study of the 
problem of minimum-drag supersonic wings in 
terms of sufficient stability conditions, solved for 
the case of three-dimensional profiles of given 
plan form, assuming (a) the flow turbulence pro- 
duced by the wing to be small and (b) the linearized 
theory to be applicable. 


NOTES ON THIN WING THEORY AT LOW 
SUPERSONIC SPEEDS. I - THE DESIGN OF 
LIFTING SURFACES. G. J. Hancock. J. Fluid 
Mech., Aug., 1959, pp. 247-265. Development 
of a numerical method, based on linearized theory, 
for establishing the integral relationship for the 
incidence distribution in terms of the velocity po- 
tential for wings with subsonic leading edges. 
Three examples with various edge singularities 
that may be encountered in practice are studied, 
and it is shown that, with a fairly wide mesh dis- 
tribution, errors are appreciable only for the edge 
areas of the mesh. Two ways of avoiding these 
errors are discussed: (a) extrapolation of inci- 
dence values calculated at the inboard area, and 
(b) decreasing the mesh areas locally in the edge 
regions and thus approaching the conditions at 
these edges more accurately. 


FLIGHT TEST MEASUREMENTS AT HIGH 
MACH NUMBER OF THE LONGITUDINAL SHORT 
PERIOD OSCILLATION OF A 45° SWEPT TAIL- 
LESS DELTA (BPIIIA) HAVING TAPER RATIOS 
OF 0.01, 0.14 AND 0.27. T. H. Kerr and J. 
Clark. Gt. Brit., RAE TN Aero. 2614, Apr., 1959. 
43 pp. 19 refs. Description of flight test meas- 
urements made to determine the values of the lift 
slope, maneuver margin, and rotary damping de- 
rivative my. The tests covered a Mach Number 
range of 0.65 to 0.96 at an altitude of 35, 000 ft. 
and taper ratios of 0.01, 0.14, and 0.27 giving as- 
pect ratios of 3.8, 3.0, and 2.28. These changes 
were made by removing portions of the wing tips. 
At taper ratio 0.]14the tests were made attwoc.g. 
positions and at a taper ratio of 0.01 the tests were 
repeated at an altitude of 20,000 ft. The results 
show that these derivatives are functions of both 
taper ratio and Mach Number. A comparison with 
other theoretical and experimental data shows 
good agreement. Limited measurements of C; 
for onset of buffet indicate considerable improve- 
ment as the aspect ratio is decreased up to Mach 
Numbers of 0.92. 


WIND TUNNEL INVESTIGATION OF AERODY- 
NAMIC HYSTERESIS ON THE AVRO 707A WING. 
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P. B. Atkins and D. G. Hurley. Australia, ARL 
AN 172, Mar., 1959. 23 pp. Presentation of test 
results showing that hysteresis effects, qualita- 
tively similar to those reported in flight, are ob- 
tained if a small step in the surface of the wing is 
reproduced on the model and if the wind speed is 
close to 100 ft./sec. The hysteresis is associated 
with two alternative types of flow once the separa- 
tion has spread inboard of 50% semispan. When 
the incidence («) is increasing, the separation 
inboard of 50% semispan is turbulent and occurs 
downstream of the leading edge. When « is de- 
creasing, the separation is laminar and occurs at 
the leading edge. With the decreasing « , the 
drag is as much as 15% greater than that at the 
same incidence when « is increasing. 


A METHOD FOR DESIGNING BODY SHAPE TO 
PRODUCE PRESCRIBED PRESSURE DISTRIBU- 
TIONS ON WING-BODY COMBINATIONS AT SU- 
PERSONIC SPEEDS. Appendix I - CONVER- 
GENCE OF NUMERICAL PROCESSES. Appendix 
Il - SOLUTION OF THE SYSTEM OF INTEGRAL 
EQUATIONS FOR SMALL 2%. Appendix III - DE- 
SIGN OF BODY SHAPE WITH PRESCRIBED PRES- 
SURE AND SHAPE IN THE WING ROOT. J. G. 
Jones. Gt. Brit., RAE TN Aero. 2607, Apr.,1959, 
57 pp. 10 refs. Presentation of a numerical 
method based on the linearized wing-body interfer- 
ence theory due to Nielsen, enabling body distor- 
tions to be designed which produce prescribed 
pressure distributions on the body, or at several 
spanwise stations on the wing, of a wing-body 
combination at zero lift or under special lifting 
conditions. Illustrative examples of each type of 
problem are presented. The first type reduces to 
the solution of a Volterra integral equation. In the 
examples considered, the errors due to the ap- 
proximate method have been checked, and found 
small enough, by performing calculations using 
intervals of different lengths in the step by step 
numerical procedure. 


AEROELASTICITY 


O MALYKH GARMONICHESKIKH KOLEBANI- 
IAKH TSILINDRICHESKOI OBOLOCHKI, VDOL!' 
OSI KOTOROI TECHET SO SVERKHZVUKOVOI 
SKOROST'IU IDEAL'NYI GAZ. B. I. Rabinovich. 
Prikl. Mat. i Mekh., Sept.-Oct., 1959, pp. 879- 
884. In Russian. Determination of small harmon- 
ic oscillations of a cylindrical shell with a uniform 
flow of ideal gas, originated at the end with uni- 
formly distributed supersonic sources, passing 
through the other, open end, of the cylinder. The 
dynamic interaction between the gas and the walls 
of the cylinder is studied. The compressibility of. 
the gas leads to the occurrence of additional un- 
steady forces, generally depending upon the Strou- 
hal Number. The following assumptions are in- 
troduced into the construction of the velocity field: 
(a) the components of the vector of perturbation 
velocity at any point of the region Q (internal vol- 
ume of the shell filled by the gas) are small as 
compared to c (velocity of the moving gas), and 
(b) the motion of the gas is potential. 


ON THE AEROELASTIC CHARACTERISTICS 
OF LOW ASPECT RATIO WINGS WITH CHORD- 
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WISE DEFORMATIONS. John Dugundji and J. D. 
C. Crisp. MIT ASRL TN 74-3 (AFOSR TN 59-787} 
July, 1959. 188 pp. 61 refs. Analysis of two sim- 
ple low aspect ratio configurations, the first being 
a cantilever rectangular wing possessing a bending, 
a torsion, and a first chordwise bending mode. 

The second is a free-free delta wing of sufficiently 
low aspect ratio so that spanwise deformations 

can be neglected. Some effects of aerodynamic 
heating and longitudinal accelerations on these 
plan forms are also examined. Simple closed- 
form solutions are developed for the flutter and 
divergence characteristics wherever appropriate. 
Among the trends indicated was the role played by 
the mass density ratio for the delta wings. At the 
lower mass density ratios, more chordwise modes 
have to be included in modal type analyses. Also, 
for high mass density ratios, the flutter character- 
istics become dependent on the dynamic pressure 
and independent of the mass density ratio. 


FLUTTER ANALYSIS OF A SUPERSONIC RING 
WING. Peter Crimi. Cornell U. Grad. Sch. 
Aero. Eng. Rep. (AFOSR TN 59-685), June, 1959. 
32 pp. 12 refs. Application of linearized equa- 
tions to the analysis of flutter characteristics of 
ring wings in which the elastic system is limited 
to flexural deformations and the conventional first- 
order piston theory is used to describe the aero- 
dynamic forces. Lagrange equations are used to 
derive the equations of motion, and expressions for 
the critical Mach Number and flutter frequency 
are obtained. Results are restricted to wings of 
moderately high aspect ratio by the simplified 


aerodynamics. 


AIRPLANES 
Control Systems, Automatic Pilots 


THE AIRPLANE AS AN OBJECT OF CONTROL 
(BLOCK DIAGRAMS OF THE EQUATIONS OF 
PERTURBED AIRPLANE MOTION). Appendix I - 
EQUATIONS OF PERTURBED LATERAL MOTION 
OF AN AIRPLANE. Appendix Il - FORMULAS 
FOR TRANSFORMING LATERAL ROTATIONAL 
DERIVATIVES TO THE NEW COORDINATE AXES, 
V. S. Vedrov, G. L. Romanov, and V. N. Surina. 
(Min. Av. Ind., SSSR, Rep. 74.) US, NASA TT 
F-5, Oct., 1959. 52 pp. 15 refs. Translation. 
Presentation of equations for the perturbed motion 
of an aircraft in the form of single-loop block dia- 
grams. A brief analysis is given of the charac- 
teristics of the individual links and of their varia- 
tion with flight speed and altitude. A derivation of 
transfer functions for control with elevator, rud- 
der, and aileron is presented along with simplified 
expressions for the transfer function depending 
upon the frequency range of the various types of 
motion. The block-diagram representation permits 
a simple application of modern methods of control 
theory to the analysis of aircraft motion and al- 
lows the rapid formulation of simplified equations 
of motion and transfer functions applicable to con- 
trol system operation. 


Operating Characteristics, Economics 


SOME ECONOMIC ASPECTS OF HYPERSONIC 
FLIGHT. Robert Cornog. (ARS 13th Annual Meet- 
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ing, New York, Nov. 17-21, 1958.) ARS J., Oct., 


1959, pp. 706-715. 19 refs. Study of the effect of 
various flight performance characteristics on the 
direct flying costs of commercial aircraft with 
average cruising speed of more than 1 mile per 
sec. The two types of aircraft considered are 
boost-glide vehicles and vehicles which cruise at 
constant speed. Included in the study are such 
aspects as: cost assignment; methods of computing 
direct flying costs; cost determining parameters, 
covering rocket propellants and turbojet and ram- 
jet fuels, specific impulse and specific fuel con- 
sumption of chemical rockets, turbojet and ram- 
jet power plants, as well as systems using nuclear 
and transmitted power; lift-to-drag ratio; and 
structural factors. 


FUELS & LUBRICANTS 


LES POUDRES POUR AUTOPROPULSION. 
G. Reure. Docaéro, Sept., 1959, pp. 3-14. In 
French. Detailed survey of solid rocket propel- 
lants in terms of their composition and methods of 
production. Homogeneous powders, such as nitro- 
cellulose, nitroglycerin, and stabilizing agents,are 
covered, as well as composite propellants includ- 
ing oxidizers, binders, and additives. Such pro- 
duction techniques as preparation of oxidizers, 
grain testing, mixing, molding, and hardening are 
evaluated; the properties of propellants, including 
specific impulse, combustion temperature, com- 
bustion speed, and mechanical properties are ana- 
lyzed along with future possibilities encompassing 
developmental progress, performance achieved, 
production of heat-resistant materials, and ease 
of application. 


MISSILES 


IMPORTANCE OF THE VARIATION OF DRAG 
WITH LIFT IN MINIMIZATION OF SATELLITE 
ENTRY ACCELERATION. F. C. Grant. US, 
NASA TN D-120, Oct., 1959. 22 pp. Investigation 
showing that the use of realistic drag polars leads 
to lower peak accelerations than those obtained on 
the assumption of constant drag coefficient which, 
in effect, limits the aerodynamic coefficients to 
the low-drag side of the maximum lift-drag ratio. 
An acceleration parameter is derived defining the 
minimum peak acceleration in terms of a simple 
integral of the aerodynamic coefficients of the ve- 
hicle. Numerical calculations are presented for 
an entry vehicle with a simplified complete drag 
polar. The assumed vehicle has a maximum lift- 
drag ratio of 2.8; for an entry angle of 6°, the 
peak acceleration is reduced to l.lg units as com- 
pared with 2.5g units on the assumption of constant 
drag coefficient. The results obtained by using 
the derived acceleration parameter are in good 
agreement with the numerical calculations. 


APPLICAZIONE DEL CALCOLO DELLE VA- 
RIAZIONI ALLA OPTIMALIZZAZIONE DELLE 
TRAIETTORIE DI UN MISSILE. I. Piero Carusi 
and Dante Cunsolo. Missili, Aug., 1959, pp. 5-18. 
In Italian. Application of the calculus of variation 
to the optimalization of missile trajectories. The 
mathematical aspect of the problem is pointed out, 
and the principal results obtained are presented. 
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The analysis includes establishment of basic rela- 
tions, derivation of conditions of singular points, 
explicit expressions, application of the derived 
expressions to specific cases, and discussion of 
the conditions of transversality. 


SOME CONSIDERATIONS OF SHAPE AND 
CONTROL FOR HYPERSONIC VEHICLES. H. 
Metcalfe. 7th Anglo-Am. Aero. Conf., New York, 
Oct. 5-7, 1959, Paper 59-144. Members $0.50; 
nonmembers, $1.00. 19 pp. Discussion of prob- 
lems associated with the aerodynamic design of 
hypersonic vehicles including the effect of power 
plant on choice of configuration, thermal environ- 
ment at hypersonic speeds, methods of aerody- 
namic control, and Reynolds Number effects. 
Several examples relating the information on air- 
frame shape and flight regimes to flight require- 
ments of the various tasks are presented, including 
glide vehicles, skip vehicles, ballistic missiles, 
sustained flight, and anti-aircraft and anti-missile 
missiles. It appears that, apart from the anti- 
missile missile applications, a modified delta wing 
with leading edge droop will satisfy all the require- 
ments of stability over a wide speed range. 


INTERACTIONS BETWEEN THE EXTERNAL 
FLOW AND ROCKET EXHAUST NOZZLE. C. F. 
Schueller. 7th Anglo-Am,. Aero. Conf., New 
York, Oct. 5-7, 1959, Paper 59-133. Members, 
0.50; nonmembers, $1.00. ll pp. 13 refs. Study 
of problem areas of nozzle separation, base burn- 
ing, and jet pluming associated with rocket exhaust 
and external flow interactions. Results indicate 
that the separation characteristics of nozzles hav- 
ing area ratios up to 25:1 will not be significantly 
influenced by the external flow. It is also shown 
that interaction of the external flow and rocket 
exhaust gas can result in combustible mixtures in 
the base region. The large effect of the exhaust 
jet plume on afterbody pressure distributions is 
discussed for high-altitude operation. Design 
compromises are suggested to alleviate these 
problems. 


METHOD FOR DETERMINING STEERING 
PROGRAMS FOR LOW THRUST INTERPLANE- 
TARY VEHICLES. Edward Rodriguez. (ARS 
Semi-Annual Meeting, Los Angeles, June 9-12, 
1958.) ARS J., Oct., 1959, pp. 783-788. Presen- 
tation of a simple method for determining possible 
thrust vector programs to transfer a low-thrust 
space vehicle between coplanar circular orbits. A 
two-body physical model and constant vehicle 
thrust-to-mass ratio are assumed. On the basis 
of relations between specific energy and specific 
angular momentum, the method determines pos- 
sible steering programs and avoids trial and error 
processes of computing the numerous trajectories. 
Simple examples of steering programs with their 
machine computed trajectories are presented to 
illustrate the method. 


STUDY OF STABILITY AND CONTROL CHAR- 
ACTERISTICS OF ATMOSPHERE-ENTRY TYPE 
AIRCRAFT THROUGH USE OF PILOTED FLIGHT 
SIMULATORS. B. Y. Creer, D. R. Heinle, and 
R. C. Wingrove. 7th Anglo-Am. Aero. Conf., 
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New York, Oct. 5-7, 1959, Paper 59-129. Mem- 


bers, $0.50; nonmembers, $1.00. 31 pp. 20 refs. 
Investigation of the controllability of certain rep- 
resentative types of aircraft operating in the rap- 
idly changing flight environment of an atmosphere- 
entry trajectory. The mechanical arrangement 
for these investigations consists of an electronic 
analog computer for solving the airplane equations 
of motion and a fixed or moving cockpit to provide 
the means for including the pilot in the control 
loop. During the investigation, the dynamics of the. 
configuration were extended to include a wide vari- 
ation in the damping levels of the longitudinal mode, 
the lateral-directional mode, and the rolling mode 
of motion, and, in addition but to a lesser extent, 
the coupling between the modes of motion was var- 
ied. For each level of damping a pilot assessment 
of the configurations was obtained. Rudimentary 
handling-qualities criteria were derived for as- 
sessing the longitudinal and roll stability and 
control characteristics. 


THE EFFECT OF AERODYNAMIC FORCES 
ON SATELLITE ATTITUDE. D. B. DeBra. J. 
Astron. Sci., Autumn, 1959, pp. 40-45. Study of 
the effects of torques due to aerodynamic drag 
and the gravity gradient as computed for satellites 
orbiting at altitudes between 80 and 375 miles. 
Motion about the pitch axis is discussed, and the 
equilibrium position is determined as a function 
of altitude for both a dumbbell- and cylinder-shap- 
ed objects. 


RECENT STUDIES OF SATELLITE ORBITS. 
E. C. Cornford, D. G. King-Hele, and R. H. 
Merson. 7th Anglo-Am. Aero. Conf., New York, 
Oct. 5-7, 1959, Paper 59-141. Members, $0.50; 
nonmembers, $1.00. 22 pp. 48 refs. Presenta- 
tion of results from kinetheodolite observations of 
several of the satellite orbits, as wellas methods 
of analyzing them. Dataare given for the following: 
(a) estimation of average air density between 100 
and 220 nautical miles, (b) variations in air densi- 
ty about the average value, (c) estimation of at- 
mospheric scale height and air temperature be- 
tween 100 and 220 nautical miles, (d) winds in the 
upper atmosphere, and (e) estimation of the numeri- 
cal values of the coefficients in the expansion of the 
earth's gravitational potential as a series of Le- 
gendre polynomials. 


EFFECT OF THE ROTATION OF A PLANE- 
TARY ATMOSPHERE UPON THE ORBIT OF A 
CLOSE SATELLITE, T. E. Sterne. ARS J., 
Oct., 1959, pp. 777-782. 13 refs. Derivation of 
expressions for the secular variations of all the 
orbital elements of a close satellite. The impor- 
tance of the effects of atmospheric rotation in in- 
terpreting the observed features of satellite motion 
is evaluated. A critical comparison of two observ- 
ed rates of change of inclination with those predict- 
ed by the derived formulas is made. Also derived 
are accurate equations to permit the inference of 
atmospheric density from the mass and area of a 
satellite and from its observed orbital behavior, 
with due allowance for atmospheric rotation and 
for the dependence of density on distance from the 
flattened planet. 
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METHODS AND VELOCITY REQUIREMENTS 
FOR THE RENDEZVOUS OF SATELLITES IN 
CIRCUMPLANETARY ORBITS. Appendix A, B - 
BURNOUT VELOCITY REQUIRED TO PLACE A 
SATELLITE IN A GIVEN CIRCULAR ORBIT 
WHEN LAUNCHED FROM A SITE OFF THE E- 
QUATOR,. Appendix C - DERIVATION OF EQUA- 
TIONS FOR RENDEZVOUS BETWEEN CIRCULAR 
ORBITS. W. E. Brunk and R. J. Flaherty. US, 
NASA TN D-81, Oct., 1959. 42 pp. l3 refs. 
Study of problems involved in performing a rendez- 
vous between two satellites or other space vehicles 


in orbit around a planet. The simplifying assump- 
tions introduced are (a) only one c@ the vehicles is 
maneuverable and (b) all velocity increments othe 
than for plane changes are added tangentially. 
Only rendezvous outside the atmosphere are con- 
sidered and the results are for orbits around a 
spherical planet; however, the effects on these re- 
sults due to an oblate planet are discussed. The 
direct rendezvous type is evaluated in terms of 
both total velocity and time required; the impor- 
tance of the orbital rendezvous is analyzed, empha- 
sizing the need for coplanar initial orbits; and it is 
shown that a greater total velocity increment is 
required to transfer a vehicle between circular 
orbits (with radius ratios greater than 3.2) than to 
follow an escape trajectory from the inner orbit. 
The variations in the relative orbits of the vehicles 
must be taken into account when the shape of the 
planet represents an oblate spheroid. 


POWER PLANTS 


PROPULSIONE CON PLASMA. I, Il. Vittorio 
Antoniazzi. Riv. Aero., Sept., 1959, pp. 1, 651- 
1,677. In Italian. Survey of the basic principles 
of plasma propulsion. The discussion covers such 
aspects as: the atomic structure, isotopes, struc- 
ture of the atomic nucleus, nuclear stability, elec- 
tronic structure of atoms, natural radioactivity, 
artificial radioactivity, and mean life and half-life 
period. Also included in the analysis are methods 
used for the ionization of gases; direct and indirect 
heating; particle bombardment; propulsion systems, 
such as thermo-plasma and magneto-plasma types; 
and small ion rockets. 


THE PAYLOAD CAPABILITIES OF ION PRO- 
PULSION ROCKET SYSTEMS. R. H. Fox. J. 
Astron. Sci., Autumn, 1959, pp. 33-39. Discus- 
sion of the relationship between booster perform- 
ance, ion propulsion system characteristics, mis- 
sion, and payload for the simple case of zero 
gravitational field. The nature of the specific en- 
ergy and specific power limitations, together with 
their effect upon the relation between payload cost 
and the desired mission, is studied. It is found 
that, by varying the values for mass ratio and ex- 
haust velocity, appreciable increases in payload 
can be obtained. Except for easy missions, such 
as short distances, long mission time, or low 
final velocity, the optimum mass ratio is shown 
not to be close to unity. 


Jet & Turbine 


EFFECT OF COMBUSTOR LENGTH ON AFT- 
ERBURNER COMBUSTION. J. W. Useller. 
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Comb. & Flame, Sept., 1959, pp. 339-353. De- 


scription of experiments on two full-scale turbojet 
engine afterburners designed to operate at a high 
performance level and constructed in such a man- 
ner that the combustion-chamber length could be 
varied from about 2.5 to 6.5 ft. in progressive 
increments. The influence of combustor-inlet ve- 
locity, equivalence ratio, and pressure level is 
discussed. The afterburner structural cooling re- 
quirements are also considered. 


AHNLICHKEITSKENNZAHLEN BEI VERBREN- 
NUNGSVORGANGEN IN BRENNKAMMERN VON 
STRAHLTRIEBWERKEN. G. Winterfeld. DVL 
Bericht No. 94, July, 1959. 40 pp. 24 refs. West- 
deutscher Verlag, Kéln & Opladen. In German. 
Survey of available data on the application of simi- 
larity rules to combustion processes. Similarity 
parameters are derived from the laws of conserva- 
tion for mass, momentum, and energy on the basis 
of an idealized model of the combustion process 
in jet power plants. Secondary conditions are for- 
mulated, thus simplifying the representation of the 
similarity between two processes. The application 
of similarity parameters to the process in a com- 
bustion chamber under the secondary conditions 
provides scales for perfectly similar as well as 
partially similar transmissions. Limitations in- 
volved in the application of similarity rules to real 
cases are also discussed. 


GAZODINAMICHESKOE REGULIROVANIE 
REAKTIVNOGO SOPLA TRD. A. G. Zenukov. 
MVO SSSR VUZ Izv. Av. Tekh., Jan.-Mar.,1959, 
pp. 55-64. In Russian. Investigation of the prop 
erties of gas and air compression measured on a 
test bed in order to determine optimum shape and 
performance of turbojet nozzles achieved by in- 
jecting, under a certain angle, gas or air into the 
main stream. The experimental installation is 
described along with the methods used, and the 
results are presented in detail, as well as means 
for applying test data to practical cases. Itis 
concluded that the optimum method of flow control 
consists in an arrangement of separate holes at 
90° to the main flow; substantial losses in thrust 
are observed at angles smaller than 90°. Results 
are obtained at low speeds in the main flow A, up 
to 0.88, and the need for further experiments to 
verify these data is emphasized. 


Rocket 


TOUR D'HORIZON SUR LE REFROIDISSEMENT 
DES TUYERES DE MOTEURS-FUSEES. J. Cor- 
nillon. Docaéro, Sept., 1959, pp. 15-30. 12 refs. 
In French. Survey of various cooling techniques 
for rocket nozzle application. Includes evaluation 
of the importance of pressure increase in combus- 
tion chambers and the correlative cooling; princi- 
ples of convective cooling; importance of local 
boiling; the mechanism of vapor-liquid exchange 
devised by Forster and Grief for explaining the 
characteristics of this regime; increase in cooling 
through the vortex effect, vibrations, and ultra- 
sonic means; liquid film cooling; film attachment 
over the internal surface of the wall; porous cool- 
ing, with a survey of available data; and compari- 
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son between porous cooling and cooling by means 
of ablation. 


TECHENIE GAZA CHEREZ PORISTYE ME- 
TALLICHESKIE STENKI. Iu. V. Il'in. MVO 
SSSR VUZ Izv. Av. Tekh., Jan.-Mar., 1959, pp. 
65-73. In Russian. Investigation covering the 
problem of gas flow through porous metal walls 
without heat exchange as part of a study made to 
determine hydraulic characteristics of porous 
media for the design of liquid-cooled rocket-en- 
gine components. Includes survey of results ob- 
tained on the Reynolds Number effect and the 
range of applicability of the Darcy law, as well as 
description of experiments on models representing 
a wall whose surfaces are connected by parallel, 
rectilinear capillary channels with diaphragms 
uniformly distributed along their length. 


A GENERAL METHOD FOR AUTOMATIC 
COMPUTATION OF EQUILIBRIUM COMPOSI- 
TIONS AND THEORETICAL ROCKET PERFORM- 
ANCE OF PROPELLANTS. Sanford Gordon, F. J. 
Zeleznik, and V. N. Huff. US, NASA TN D-132, 
Oct., 1959. 161 pp. 26 refs. Description of a 
general computer program for chemical equilibri- 
um and rocket performance calculations, written 
for the IBM 650 computer with 2, 000 words of 
drum storage, 60 words of high-speed core storage, 
indexing registers, and floating point attachments. 
The program is capable of carrying out combustion 
and isentropic expansion calculations on a chemical 
system which may include as many as 10 different 
chemical elements, 30 reaction products, and 25 
pressure ratios. In addition to the equilibrium 
composition, temperature, and pressure, the pro- 
gram calculates specific impulse, specific impulse 
in vacuum, characteristic velocity, thrust coeffi- 
cient, area ratio, molecular weight, Mach Num- 
ber, specific heat, ‘isentropic exponent, enthalpy, 


entropy, and several thermodynamic first deriva- 
tives. 


RESEARCH, RESEARCH FACILITIES 
Wind Tunnels 


THE EFFECT OF HUMIDITY ON LAMINAR 
RECOVERY TEMPERATURE MEASUREMENTS 
IN SUPERSONIC FLOW OF AIR IN WIND TUN- 
NELS. J. F. W. Crane. Gt. Brit., RAE Rep. 
Aero. 2616, Apr., 1959. 29 pp. Test results made 
at a Mach Number of 2.92 showing that the effect of 
humidity is to increase the recovery temperature 
above that obtained with dry air. Consideration of 
the latent heat addition to the air in the condensa- 
tion shock allows a theoretical estimate of recov- 
ery temperature to be made, based on true total 
temperature and true Mach Number. The results 
agree with theory and support assumptions of no 
re-evaporation in the boundary layer and nochange 
in recovery factor. 


QUASI-STEADY DERIVATIVES FOR THE 
SUBSONIC FLOW PAST AN OSCILLATING AERO- 
FOIL IN A POROUS WIND TUNNEL. D. G. Drake. 
J. Fluid Mech., Aug., 1959, pp. 211-229, Inves- 
tigation of compressible subsonic flow about an 
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oscillating, two-dimensional airfoil between porous 
walls. and development of aerodynamic derivatives 
for pitching motion about the mid-chord of the 
airfoil. The expressions for the derivatives in- 
clude as special cases those of the closed tunnel 
and the open jet, corresponding to zero and infinite 
porosity, respectively. The possibility of elimi- 
nating and reducing the interference effects of the 
tunnel walls on the lift and moment forces acting 
upon the airfoil is also discussed. 


WIND TUNNEL TESTS ON DIFFERENTIAL 
PRESSURE PROBES FOR THE MEASUREMENT 
OF ANGLES OF INCIDENCE AND YAW SPEEDS 
UP TOM=2.5. A. G. Bone and T. H. Sisson. 
Gt. Brit., RAE TN I.A.P. 1102, Mar.. 1959. 19 
pp. Investigation of the variation of the pressure 
port diameter and of the angle subtended by the 
ports at the probe axis of four differential pres- 
sure probes with hemispherical noses, and com- 
parison of results with previous tests. It is found 
that the differential probe would provide a suitable 
means of measuring the angles of incidence and 
yaw on operational aircraft, because the linearity 
of the differential pressure with angle is excellent 
up to at least 12° and variation of probe sensitivity 
with Mach Number can be defined within narrow 
limits. The estimated accuracy of measurements 
ysing this type of probe is 20.25° up to 5° and 
=0.5° up to 12°. 


SOME ASPECTS OF AIR-HELIUM SIMULATION 
AND HYPERSONIC APPROXIMATIONS. E. S. 
Love, Arthur Henderson, Jr., and M. H. Bertram 
US, NASA TN D-49, Oct., 1959. 84 pp. 52 refs. 
Compilation of results obtained from some studies 
of the air-helium simulation problem at hypersonic 
speeds. Simple expressions are presented to dem 
onstrate the possibility of simulating air results 
in helium tests and transforming helium data to 
equivalent air data. Nonviscous and viscous cases 
are also considered. In most cases, the methods 
and the general forms of the derived expressions 
for simulation are applicable to any two ideal gases 
having different ratios of specific heats. 


STRUCTURES 


Connections 


CREEP DEFORMATION IN A SINGLE RIVET- 
ED STRUCTURAL JOINT UNDER AXIAL TEN- 
SION. Joseph Marin. USAF WADC TR 57-757 
[AD 216712], June, 1959. 7 pp. 13 refs. Outline 
of a procedure for theoretically predicting the 
creep deformation of the component parts in a 
riveted joint, using as a basis simple tension- 
creep data for the material. The method assumes 
that the minimum length of the riveted joint, for 
which the axial stresses in the plates at the end 
sections are uniformly distributed, is known. The 
cases of linear stress variation and uniaxial creep 
are considered. 


INVESTIGATIONS OF CREEP BEHAVIOR OF 
STRUCTURAL JOINTS UNDER CYCLIC LOADS 
AND TEMPERATURES. Appendix A - EFFECTS 
OF CONCENTRATION AND INTERACTION OF 
STRESSES ON TENSILE RUPTURE STRENGTH 
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OF RIVETED JOINTS. Appendix B - SUMMARY 
OF TEST RESULTS. Leonard Mordfin, Nixon 
Halsey, and G. E. Greene. US, NASA TN D-181, 
Oct., 1959. 37 pp. 17 refs. Description of tests 
on 82 structural joint specimens made to deter- 
mine the effects of cyclic loads and cyclic temper- 
atures on creep and rupture. The specimens in- 
cluded riveted joints of 2024-T3 clad aluminum 
alloy, as well as riveted and spot-welded joints of 
17-7 PH (TH 1050) stainless steel. The analysis of 
stress concentration effects, together with other 
available data, shows that the effects are small 
for joints fabricated from notch ductile materials 
and conventional rivets. 


Cylinders & Shells 


THE ANALYSIS OF FUSELAGES OF ARBI- 
TRARY CROSS-SECTION AND TAPER. VII. 
J. H. Argyris and S. Kelsey. Aircraft Eng., 
Sept., 1959, pp. 272-283. Extension of the analy- 
sis of the wing-fuselage and fuselage-tail unit in- 
teraction forces to cover the case when the at- 
tached component is more conveniently studied by 
the matrix displacement method. The flexibility 
matrix of the complete aircraft, supported on the 
wing-fuselage attachment points, follows from 
previously derived results and takes into account 
the elastic interaction between the various compo- 
nents. The dynamic matrix of the complete air- 
craft is determined, and the mass distribution and 
forces on the aircraft are discussed. 


Elasticity & Plasticity 


PLOSKAIA KONTAKTNAIA ZADACHA TEORII 
POLZUCHESTI. N. Kh. Arutiunian. Prikl. Mat. 
i Mekh., Sept. -Oct., 1959, pp. 901-924. 17 refs. 
In Russian. Derivation of a solution for a problem 
in the theory of creep, taking into account ageing 
and the variation of the modulus of instantaneous 
deformation of the material. The role of hypothe- 
ses on the relationship between stress and defor- 
mation in problems of nonlinear creep is analyzed. 
The basic equations are derived and used to calcu- 
late the equilibrium of a half-space subjected to 
conditions of nonlinear creep under the effect of a 
concentrated force applied normal to its free sur- 
face. The solution is then used to prove that the 
problem can be reduced to the simultaneous solu- 
tion of two integral equations. The cases of sym- 
metric, as well as obliquely symmetric, loading 
of compressible bodies are covered. 


STRESS WAVES. H. F. L. Pinkney. Canada, 
NRC DME/NAE Quart. Bul., July 1-Sept. 30,1959, 
pp, l-2l. 17 refs. Discussion of dilatational and 
distortional stress waves propagated in an elastic 
medium, considering the reflection of these waves 
at a free boundary. Elementary solutions for lon- 
gitudinal and torsional waves are derived, covering 
also the cases of a suddenly applied axial force 
and longitudinal impact. Some uses of stress 
waves, such as determining explosive and impact 
force-time curves and measuring the physical 
properties of materials, are indicated. 
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Fatigue 


FATIGUE CHARACTERISTICS OF A RIVETED 
24 S-T ALUMINIUM ALLOY WING. V - DISCUS- 
SION OF RESULTS AND CONCLUSIONS. A. O. 
Payne, D. G. Ford, W. W. Johnstone, J. L. 
Kepert, C. A. Patching, and M. R. Rice. Aus- 
tralia, ARL Rep. SM. 268, June, 1959. 32 pp. 
33 refs. Discussion of the results of an investiga- 
tion on 178 half-wing specimens of the P-51D Mustang, 
From these tests information is obtained on the 
following aspects: (a) the fatigue life of the struc- 
ture at load ranges of practical interest; (b) the na- 
ture of the fatigue failure of a complex structure, 
(c) the statistical aspects of fatigue life, (d) com- 
parison with other data on similar structures, (e) 
the effect of preloading, (f) crack propagation, and 
residual strength of the cracked structure, and (g) 
relationship between acomplex structure and notch- 
ed material specimens. Goodagreement is obtain- 
ed with results on similar 24-ST structures, and a 
representative alternating stress-mean stress dia- 
gram for such a structure is presented. 


RELIABILITY OF AIRCRAFT STRUCTURES 
IN RESISTING CHANCE FAILURE, J. J. Coleman. 
Oper. Res., Sept.-Oct., 1959, pp. 639-645. 
Analysis of the capability of aircraft structures to 
withstand chance failure, as contrasted to fatigue 
failure, over the design life of any aircraft sys- 
tem. By utilizing the methods of power spectral 
analysis, the statistical characteristics of the 
responses of aircraft systems to random excita- 
tions are formulated. This relation of the relia- 
bility to the power spectral properties enables the 
reliability of a structure to be predicted. 


Plates 


THE PHENOMENON OF CHANGE IN BUCKLE 
PATTERN IN ELASTIC STRUCTURES. Manuel 
Stein. US, NASA TR R-39, 1959. 22 pp. Analysis 
of a symmetric three-element column on a nonlin- 
ear elastic foundation, indicating the action of 
change in buckle pattern for two types of loading. 
The results show that, for initially perfect speci- 
mens, intersections between curves for the various 
equilibrium configurations lead to changes in the 
buckle patterns, which may be continuous or dis- 
continuous depending on the structure and type of 
loading. For the case of a continuous change, a 
stable transition equilibrium configuration, which 
is neither symmetric nor antisymmetric, provides 
the path of change from the symmetric to antisym- 
metric configuration. The application of the pres- 
ent results to plates and other elastic structures 
is also discussed. 


UTOCHNENNOE RESHENIE ZADACHI OB IZ- 
GIBE GIBKOI KVADRATNOI PLASTINY S SHAR- 
NIRNO-OPERTYMI KRAIAMI POD DEISTVIEM 
NORMAL'NOGO DAVLENIIA. G. V. Zakirov. 
MVO SSSR VUZ Izv. Av. Tekh., Jan.-Mar., 1959, 
pp. 28-31. In Russian. Derivation of a more ex- 
act solution to the bending problem of elastic 
square plates with hinge-supported edges subjected 
to uniformly distributed normal pressure. Included 


(188) 


fre 


- 


co 


in 
= 
tar 
re 
va 
Z wh 
be 
th 
RI 
N. 
of 
Ki 
by 
in 
bu 
to 
de 
age 
sc 
ar 
= tv 
T 
(J 
1 
cl 
te 
ds 
cl 
ti 
d 
n 
a 
age 
PAC 
XU 


xUM 


in the calculation are (a) the case of a plate with 
free displacement of the boundaries - i.e., the 
tangential stresses applied at the boundaries cor- 
respond to a given stress function with zero mean 
values; and (b) the case of a plate with fixed edges, 
where the distance between the opposite sides at 
bending remains the same while the points along 
the surface of the plate can move. 


LOADS AND DEFORMATIONS OF BUCKLED 
RECTANGULAR PLATES. Manuel Stein. US, 
NASA TR R-40, 1959. 7l pp. 17 refs. Conversion 
of the nonlinear large deflection equations of von 
Karman for plates into of a set of linear equations 
by expanding the displacements into a power series 
in terms of an arbitrary parameter. The post- 
buckling behavior of simply supported rectangular 
plates subjected to longitudinal compression and 
to a uniform temperature rise is investigated in 
detail by solving the first equations. A compari- 
son is made for total shortening and local strains 
and deflections, indicating good agreement be- 
tween experimental and theoretical results. 


Testing Methods 


DYNAMIC LOADING TESTS OF AN AIRCRAFT- 
TYPE BEAM. E. A. Ripperger and W. R. Barton 
(ASME West Coast Conf., Los Angeles, Sept. 8- 
10, 1958.) ASME Trans., Ser. E - AM, Sept., 
1959, pp. 357-366. Investigation of the failure 
characteristics of simplified box-type wing struc- 
tures loaded dynamically, and comparison to sim- 
ilar beams loaded statically. Itis foundthat under 
dynamic loading of the type applied, failure oc- 
curred at essentially the same loads and deflec- 
tions observed at failure under static loading con- 
ditions. Tip deflections and accelerations were 
calculated using the force-~deflection relationship 
determined by static loading, and compared to 
measured values. Agreement between measured 
and calculated values is only fair. 


Thermal Stress 


LEADING EDGE BUCKLING DUE TO AERO- 
DYNAMIC HEATING. E. H. Mansfield. Gt. Brit, 
RAE Rep. Struc.250, May, 1959. 28 pp. Analysis 
of leading edge buckling in wings that may be re- 
garded structurally as plates of variable rigidity. 
An inverse method of solution is used in which a 
“critical buckling stress distribution" appropriate 
to a given wing section is studied. This critical 
buckling stress distribution has the unique proper 
ty that buckling in any one of an "infinite variety 
of modes" (including torsion, flexure, and leading 
edge waving) is then equally probable. Compari- 
sons with the stress distributions caused by aero- 
dynamic heating show that leading edge buckling 
will occur when the spanwise stress at the leading 
edge exceeds G 3 (the shear modulus of the mate- 
rial) x (the angle at the leading edge formed by 
tangents to the top and bottom surfaces)“, andthe 
Spanwise wavelength of the buckles is initially very 
small. The post-buckling behavior is studied 
using large-deflection theory. 


CORRELATIONS BETWEEN TRANSVERSE 
AND TORSIONAL SHEAR CREEP DEFORMA- 
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TIONS. Joseph Marin. USAF WADC TR 57-755, 
June, 1959. 26 pp. Investigation of the dependence 
of creep deformation of a rivet subjected to trans- 
verse shear on rivet diameter and rivet length. A 
method of predicting the transverse shear-creep 
deformation of a rivet in terms of pure torsional 
shear creep is presented. The correlation of 
transverse shear and pure torsion shear is made, 
based on the torsion of a solid circular bar anda 
thin-walled circular tube. The theory may also be 
applied to obtain the creep deflection of a rivet 
from the creep constants in pure shear or simple 
tension. 


Wings 


ORGANIZATION OF A LARGE COMPUTATION 
IN AIRCRAFT STRESS ANALYSIS. A. L. M. 
Grzedzielski. Canada, NRC Aero. Rep. LR-257, 
July, 1959. 46 pp. 16 refs. Discussion of theo- 
retical and organizational aspects of a numerical 
stress analysis covering effects of applied loads 
and uneven temperature to be used, in particular, 
for delta wings. A swept multi-spar and multi-rib 
model, for which experimental data are available, 
is used as an illustrative example. Includes de- 
scription of a large-scale computation performed 
during the design of a prototype aircraft. 


MINIMUM-WEIGHT ANALYSIS OF SYMMETRE 
CAL-MULTIWEB-BEAM STRUCTURES SUBJECT- 
ED TO THERMAL STRESS. Appendix - DETER- 
MINATION OF WEB CRITICAL BENDING STRESS. 
R. R. McWithey. US, NASA TN D-104, Oct. ,1959. 
30 pp. Presentation of a minimum-weight analysis 
based upon buckling and yielding stresses. Curves 
of minimum structural weight and optimum values 
of the beam parameters are shown as a function of 
bending moment for various temperature differ- 
ences between skin and web. Two examples illus- 
trating the use of these curves in obtaining mini- 
mum-weight beams are given. 


K RASCHETU SOBSTVENNYKH FORM I CHA- 
STOT MONOLITNOGO KRYLA. M. B. Vakhitov. 
MVO SSSR VUZ Izv. Av. Tekh., Jan.-Mar., 1959, 
pp. 16-27. 10 refs. In Russian. Calculation of 
the shape and frequency of oscillation of mono- 
lithic wings or fins, using an anisotropic, lami- 
nated, tapered plate whose thickness varies arbi- 
trarily in respect to the wing span and chord. Pre- 
viously derived results on the deformation of wing- 
plates under static loading are applied, and the 
natural vibrations are calculated by means of the 
Ritz method. The case of a rectilinear wing is 
also covered. 


THERMODYNAMICS 


INVESTIGATION OF IGNITION TEMPERA- 
TURES OF SOLID METALS. W. C. Reynolds. 
US, NASA TN D-182, Oct., 1959. 7lpp. ll refs. 
Study relating ignition temperatures of a solid 
metal through a thermal definition of ignition to 
the rate of oxidation and to the radiation and con- 
vection heat-transfer parameters. The mecha- 
nism of oxidation is reviewed and the factors which 
influence ignition temperatures are discussed. 
Reasonable agreement between theoretical and ex- 
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perimental ignition temperatures in demonstrated. 
Experimental ignition temperatures for several 
metals are presented. 


Combustion 


DETONATION INDUCTION DISTANCES IN 
COMBUSTIBLE GASEOUS MIXTURES AT ATMOS- 
PHERIC AND ELEVATED INITIAL PRESSURES; 

I - METHANE-OXYGEN, II - CARBON MONOX- 
IDE - OXYGEN, III - HYDROGEN-OXYGEN, 

L. E. Bollinger and Rudolph Edse. USAF WADC 
TR 58-591 [AD 208325], Mar., 1959. 88 pp. Re- 
sults of measurements of detonation induction dis- 
tances in methane-oxygen and carbon monoxide - 
oxygen mixtures obtained in a 50-mm. diam. tube 
for several fuel concentrations at varying initial 
pressures. It is found that the induction distance 
decreases with increasing initial pressure for all 
fuel concentrations investigated, which, however, 
inversely follows the variation of burning velocity 
with pressure. The burning velocities of hydro- 
gen-oxygen and methane-oxygen flames are shown 
to increase for pressures up to 90 atm. The burn- 
ing velocities of carbon monoxide - oxygen 

flames increase up to pressures of 52 atm. and, 
thereafter, decrease with increasing pressure for 
all fuel concentrations. 


COMBUSTION OF MONOPROPELLANT DROP- 
LETS - THEORETICAL RESULTS. C. Sanchez Ta- 
rifa and P, Pérez del Notario. Inst. Nac. Tec. 
Aero. Esteban Terradas Rep. (AFOSR TN 59-463) 
[AD 215268], Dec. 15, 1958. 54 pp. Extension of 
a previously developed method to overall reactions 
of the nth order having Lewis-Semenov Numbers 
different from one. Results for second-order 
chemical kinetics are compared with those obtain- 
ed by numerical integration of the system using the 
Adams method. Some of the principal variables 
of the process - burning rates, evaporation con- 
stants, flame front radius, reaction zone thickness, 
and maximum temperature - are analyzed consid- 
ering parameters that influence the process, such 
as initial diameter of the droplet, activation ener- 
gy, and pressure. Application is made to hydra- 
zine, taking the decomposition reaction model 
proposed by Adams and Stock. 


AN EXPERIMENTAL INVESTIGATION ON THE 
COMBUSTION OF MONOPROPELLANT DROP- 
LETS. P. Pérez del Notario and C. Sanchez Tari- 
fa. Inst. Nac. Tec. Aero, Esteban Terradas Rep. 
(AFOSR TN 59-628) [AD 217813], Jan. 20, 1959. 

24 pp. Presentation of experimental results for 
the combustion velocities of monopropellant hydra- 
zine and ethyl nitrate droplets. The atmosphere 
consisted of a controllable proportion of an oxygen- 
nitrogen mixture. It is found that with higher at- 
mospheric temperatures smaller amounts of oxy- 
gen are required to produce combustion. In apure 
nitrogen atmosphere, the evaporation constant of 
the droplets increases gradually as the tempera- 
ture rises. The case of evaporation with no com- 
bustion is also considered. 


A THERMAL LAYER MECHANISM OF COM- 
BUSTION OF SOLID COMPOSITE PROPELLANTS: 
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APPLICATION TO AMMONIUM NITRATE PRO- 
PELLANTS. R. F. Chaiken. Comb. & Flame, 
Sept., 1959, pp. 285-300. 12 refs. Presentation 
of a mechanism for the combustion of ammonium 
nitrate solid composite propellants, using the re- 
cent "two-temperature" theory of propellant burn- 
ing. A model of steady-state combustion, consid- 
ering the pyrolysis of oxidizer separately from the 
binder, is set up. It is assumed that the surface 
pyrolysis is the result of the transfer of heat from 
a flame zone surrounding the oxidizer particle, 
and that this flame zone is the result of the gas- 
phase redox reactions between the oxidizer pyroly- 
sis products. It is also assumed that a thermal 
layer exists about an oxidizer particle; the thick- 
ness of this layer is related to the velocity at which 
gas expands away from the surface and the rate of 
the gas-phase reaction. From heat-transfer con- 
siderations, an analytical expression for the thick- 
ness of the thermal layer is obtained in terms of 
the pressure, oxidizer particle size, and the ki- 
netics of the solid and gas-phase reactions. 


A MODEL DESCRIBING COMBUSTION OF SOL- 
ID COMPOSITE PROPELLANTS CONTAINING 
AMMONIUM NITRATE. W.H. Andersen, K. W. 
Bills, E. Mishuck, G. Moe, and R. D. Schultz. 
Comb. & Flame, Sept., 1959, pp. 301-317. Sum- 
marized description of an investigation made to 
define the physical and chemical processes in- 
volved in the burning of composite propellants 
using ammonium nitrate as an oxidizer. The ex- 
perimental approach used consisted in measuring 
first the linear pyrolysis rate of catalyzed AN, 
and a series of binders of various chemical struc- 
tures. Changes in pyrolysis rates of the oxidizer 
upon addition of small amounts of binder, and vice 
versa, were then measured. Studies were also 
made of the flames produced by propellants of 
simple geometry. Finally, a correlation between 
the pyrolysis rates of the oxidizer and binder with 
the burning rate of the corresponding composite 
propellant was established. 


RAPID CHEMICAL REACTION IN A LAMINAR 
BOUNDARY LAYER, S. K. Friedlander and 
Mitchell Litt. Appl. Sci. Res., Sect. A, No. 6, 
1959, pp. 403-412. Presentation of a method for 
the determination of velocity, temperature, and 
concentration distributions as well as the position 
of the reaction zone near the surface of a burning 
fuel. The reaction is assumed to occur in the 
compressible laminar boundary layer on a flat 
plate. It is found that the diffusivity may be identi- 
fied with the binary diffusion coefficient as devel- 
oped by Chapman and Cowling, and that variation 
in properties of the gas mixtures is allowed for, 
subject to the requirements that the Prandtl and 
Schmidt Numbers equal one and the density-vis- 
cosity product is a constant. A method for trans- 
forming from the boundary layer to the real coor- 
dinate system is outlined. 


THEORY OF FLAMES PRODUCED BY UNIMO- 
LECULAR REACTIONS. I - ACCURATE NUMER- 
ICAL SOLUTIONS. J. O. Hirschfelder and Alan 
McCone, Jr. II - IGNITION TEMPERATURE 
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AND OTHER TYPES OF APPROXIMATIONS. 

J. O. Hirschfelder. Phys. Fluids, Sept. -Oct., 
1959, pp. 551-574. 2l refs. Navy-supported pres- 
entation of the time-dependent equations including 
the effects of thermal diffusion, radiation, exter- 
nal forces, and pressure variations. The one- 
dimensional steady-state laminar flame supported 
by the unimolecular reaction A—+B is studied 
carefully with special emphasis on the effects of 
heat transfer to the flame holder. It is found that, 
in agreement with Spalding's work on a somewhat 
different model, there is a maximum amount of 
heat transfer which permits a steady state. For 
heat transfers less than this maximum there are 
two possible solutions of the flame velocity. The 
smaller of these flame velocities corresponds to 
an unstable mode. An ignition-temperature ap- 
proximation is used to explain the effect of heat 
transfer to the flame holder. The Corner, Adams, 
Wilde, and Klein treatments are explained, and a 
new approximation scheme is developed. 


HETEROGENEOUS BURNING IN A DIVERGING 
REACTOR, F. A. Williams, S. S. Penner, G. 
Gill, and E, F, Eckel. Comb. & Flame, Sept., 
1959, pp. 355-371. USAF-supported application of 
experimentally determined pressure profiles in a 
diverging reactor to estimate effective mean drop 
diameters and size distributions at the injector 
end. The available results may be correlated in 
terms of two simplified models using (a) a uniform 
mean drop size for the spray and (b) a generalized 
size distribution of the Rosin-Rammler type. 
Mean drop sizes of the order of 5 to 10 microns 
and effective overall reaction order between 1/3 
and 2 are obtained if the phenomenological burning 
rate law from single droplet studies is used for 


heterogeneous burning in bipropellant LOX-RPl 
mixtures. 


DISTRIBUTION OF RADICALS IN LAMINAR 
FLAMES, I - CRITERIUM OF VALIDITY OF THE 
STEADY STATE ASSUMPTION. G. Millan and 
I. Da Riva. Inst. Nac. Tec. Aero. Esteban Te- 
rradas Rep. (AFOSR TN 59-626) [AD 217811], 

Jan. 31, 1959. 36 pp. 14 refs. Presentation of 
methods for determining the distribution of chemi- 
cal radicals within a flame. Using the von Karman 
steady-state assumption, it is shown that its ap- 
plicability depends on the value of a certain dimen- 
sionless parameter combining the effects of re- 
action and diffusion of the radicals. Finally, a 
study is made of a mathematical model which, 
preserving all the properties of the flame, allows 
for an easy comparison of the exact solution with 
approximations obtained by means of the proposed 
methods. 


DISTRIBUTION OF RADICALS IN LAMINAR 
FLAMES. II - APPLICATION OF THE CRITE- 
RIUM OF VALIDITY OF THE STEADY STATE 
ASSUMPTION TO SEVERAL FLAMES. I. Da Riva 
and G, Millan. Inst. Nac. Tec. Aero. Esteban 
Terradas Rep. (AFOSR TN 59-627) [AD 217812], 
Jan. 31, 1959. 52 pp. ll refs. Application of the 
perturbation method to the integration of differen- 
tial equations derived for the concentration of the 
radical, The established criterion is used to prove 
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that the steady state assumption is sufficiently ap- 
proximate to calculate the concentration of the rad 
icals in the following cases: ozone flame, hydro- 
gen radical in the hydrogen-bromine flame, and 
hydrogen flame. In the case of the bromine radi- 
cal in the hydrogen-bromine flame and, particular- 
ly, in the hydrazine flame, the parameter for the 
validity of the assumption is very small. Conse- 
quently, the method of perturbations does not con- 
verge and the steady assumption for the concentra- 
tion of the radicals gives large deviations with re- 
spect to their actual distributions. 


METODIKA OPREDELENIIA KHARAKTERIS- 
TIK GORENIIA V TURBULENTNOM POTOKE. 
E. A. Petrov and A. V. Talantov. MVO SSSR 
VUZ Izv. Av. Tekh., Jan.-Mar., 1959, pp. 89- 
94. In Russian. Development of a method for de 
termining the speed of flame propagation and the 
extent of the combustion zone along the flow lines. 
The method requires only the internal and the 
external boundary of the "inverse" flame cone 
to be known. The case of a steady turbulent 
flame in free flow is studied, assuming that 
(a) the pressure in all the zones is the same 
and equal to atmospheric pressure, and (b) the 
flow velocity in all the zones is the same and 
equal to the velocity of the oncoming flow. The 
advantages of the developed method are pointed 
out. 


VLIIANIE NACHAL'NYKH PARAMETROV PO- 
TOKA NA SKOROST! RASPROSTRANENIIA TUR- 
BULENTNOGO PLAMENI ODNORODNYKH TO- 
PLIVO-VOZDUSHNYKH SMESEI. K. P. Vlasov 
and N. N. Inozemtsev. MVOSSSR VUZ Izv. Av. 
Tekh., Jan.-Mar., 1959, pp. 38-45. In Russian. 
Tentative generalization of experimental data on 
turbulent combustion in order to determine the ef- 
fect of initial flow parameters on the speed of 
propagation of turbulent flames in homogeneous 
fuel-air mixtures. The effects of pulsating and 
normal velocity are included in the calculation, 
and the dependence of flame velocity upon pres- 
sure is determined. A comparison with theoreti- 
cal results is also made. 


BLUFF-BODY FLAME STABILIZATION: 
BLOCKAGE EFFECTS. F. H. Wright. Comb. 
& Flame, Sept., 1959, pp. 319-337. Army-spon- 
sored description of experiments made to deter- 
mine the influence of blockage on flame stabiliza- 
tion by bluff bodies in ducted flow. Flame holders 
of a particularly simple geometry were studied 
over a wide range of blockage ratios. The studies 
were made while combustion was taking place and 
showed that flow speeds and flame geometry depend 
strongly on blockage. Further experiments ex- 
plored the influence of Mach Number on the flows 
and showed quantitatively the changes in flow 
speeds and flame geometry to be expected at high 
Mach Numbers. Experiments show that the value 
of the mechanical time at blow-off remains un- 
changed at high Mach Numbers despite large 
changes in the flow speeds and lengths that consti- 
tute this mechanical time. 
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Heat Transfer 


THERMODYNAMICS AND HEAT FLOW ANALY- 
SIS BY LAGRANGIAN METHODS. M. A. Biot. 7th 
Anglo-Am. Aero. Conf., New York, Oct. 5-7, 1959, 
Paper 59-137. Members, $0.50; nonmembers, $1. 00, 
14 pp. 10 refs. Summarized presentation of Lagran- 
gian methods and introduction of a new thermody- 
namic potential -- the concept of flow field as 
a state variable. Application to a one-dimensional 
problem leads to a simplified scheme for the cal- 
culation of transient temperatures in a wall. An- 
other application deals with the calculation of tran 
sient temperature in a wing structure under aero- 
dynamic heating. The concept of "effective" flange 
width is introduced. It represents the region of the 
flange which is influenced by the presence of aweb. 


THEORETICAL AND EXPERIMENTAL INVES- 
TIGATION OF HEAT CONDUCTION IN AIR, IN- 
CLUDING EFFECTS OF OXYGEN DISSOCIATION. 
Appendix A - CHEMICAL RELAXATION IN SHOCK- 
HEATED AIR. Appendix B - PREPARATION AND 
CALIBRATION OF NICKEL-FILM SURFACE 
TEMPERATURE DETECTORS. C. F. Hansen, 

R. A. Early, F. E. Alzofon, and F. C. Witteborn, 
US, NASA TR R-27, 1959. 43 pp. 23 refs. Pres- 
entation of solutions for the conduction of heat 
through a semi-infinite gas medium having a uni- 
form initial temperature and a constant boundary 
temperature. The coefficients of thermal conduc- 
tivity and diffusivity are treated as variables, and 
the solutions are extended to the case of air at 
temperatures where oxygen dissociation occurs. 
These solutions are used together with shock-tube 
measurements to evaluate the integral of thermal 
conductivity for air as a function of temperature. 


VTOL & STOL 


A THEORY OF WING-PROPULSION COMBINA- 
TIONS IN SLOW FLIGHT. R. J. Vidal. Cornell 
Aero. Lab. Rep. Al-1190-A-1 [AD 216171], Sept., 
1959. 36 pp. Deveiopment of a theory to provide 
a rational method for comparing the aerodynamic 
performance of markedly different STOL/VTOL 
configurations. It includes the pertinent features 
of both wings and propulsive devices, and allows 
for large disturbance velocities. The theory is 
restricted to steady flow of an inviscid, incom- 
pressible fluid, and propulsive devices are re- 
placed by spaces in which the Bernoulli constant 
is changed, or by permeable pressure discontinui- 
ty surfaces, thus preserving steady flow. A cer- 
tain class of configurations with equal-span wing 
and propulsion wakes is studied and evaluated for 
performance prediction. It is found that for equal- 
span aircraft, those generating thick propulsion 
wakes require the least power, and that configura- 
tions with thin jet wakes are inefficient as regards 
power consumption in the very low speed range. 


AIRBORNE PERSONNEL PLATFORM (SUM- 
MARY REPORT). W. J. Gill. Hiller Aircraft 
Adv. Res. Div. Rep. ARD-236, June 9, 1959. 59 pp.13 
refs, Army-Navy-spdnsored discussion of a wind 
tunnel avd static program conducted for various com 
binations of duct shapes and propeller configurations, 
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and covering the design and testing of an enlarged full- 
scale flying platform. A maximum figure of merit 
of 1.07 is obtained with a bell-mouth duct in con- 
junction with a set of twisted, three-bladed, coun- 
terrotating propellers. The same configuration 
yields highest values of forward flight efficiency, 
lift coefficient, and pitching moment coefficient for 
the range of speeds and propeller blade settings 
tested. It is found that airfoil-profile ducts prod- 
uce considerably lower figures of merit due to 
flow separation at the duct inlet. Static tests indi- 
cate that sufficient static thrust is available for 
the platform to hover out of the ground effect as a 
result of an increased duct diameter. 


LOW-SPEED WIND-TUNNEL INVESTIGATION 
OF A WINGLESS JET VTOL TRANSPORT MODEL 
M. O. McKinney, Jr. US, NASA TN D-57, Oct., 
1959. 77 pp. Investigation of the static stability 
and lift and drag characteristics of a small-scale 
VTOL model. The model consisted of a fuselage 
with conventional tail surfaces and 12 simulated 
jet engines near the center which could be tilted 
from a horizontal attitude for normal forward flight 
to a vertical attitude for hovering flight. The in- 
vestigation consisted of (a) power-off and power-on 
longitudinal stability and lift and drag tests and 
(b) power-off lateral stability tests. Results show 
that satisfactory static longitudinal stability char- 
acteristics could be obtained and that a maximum 
trimmed lift-drag ratio of about 5 could be obtained 
at a lift coefficient of about 0.15, which is approxi- 
mately the lift coefficient for a Mach Number of 
0.6 at sea level for a full-scale aircraft of the 
type represented by the model. 


WIND-TUNNEL TESTS OF A SEMISPAN WING 
WITH A FAN ROTATING IN THE PLANE OF THE 
WING. D.H. Hickey and D. R. Ellis. US, NASA 
TN D-88, Oct., 1959. 44 pp. Investigation made 
to determine the aerodynamic characteristics of 
an aspect-ratio-4 semispan wing model with a fan 
rotating in the plane of the wing. The effects of a 
ground plane, fan duct inlet and exit vanes, anda 
wing leading edge with increased camber and ra- 
dius are obtained. Three-component forces, air 
flow through the fan, wing static pressures, and 
power input to the electric motor are measured. 
The data cover tip-speed ratios from 0 to 0.5 and 
indicate that ground effect causes a significant 
loss in lift, duct inlet vanes improve aerodynamic 
characteristics and flow through the propeller disc, 
and duct exit vanes can be used to redirect the 
propeller flow for propulsion. 


BLOWN FLAPS FOR STOL OPERATION. 
M. A. Schwartzberg. Aircraft Eng., Oct., 1959, 
pp. 308-311. Discussion of wind-tunnel tests con- 
ducted in order to determine the lift increment 
for STOL aircraft due to the deflection of propel- 
ler slipstream by large span blown flaps. It is 
found that for large flap deflections appreciable 
increases may be gained, however, at small de- 
flections, the lift obtained is less than the sum of 
the separate contributions. The data obtained 
may be used to predict the probable effects of 
a blown flap placed in a propeller slipstream. 
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ence of initial creep, and development of a 
method of solution. 

The Effect of Nonuniform Heating on Stress 
Variation in Creep. B. F. Shorr. Sov. Phys. - 
Dokl., Nov.-Dec., 1958, pp. 1,290-1,293. Trans- 
lation. Discussion of a component developing a 
state of creep during manufacturing which has 
abruptly varying rates at various points of the 
cross section and which leads to a significant redis- 
tribution of stress as a function of time. 


A New Law of Creep Rupture. I. A. Oding and 
V. N. Geminov. Sov. Phys. - Dokl., Sept.-Oct., 
1958, pp. 1,002-1,005. 15 refs. Translation. 
Proposal of a method which takes into account not 
only the process of accumulation (agglomeration) 
of vacancies but also the factors opposing such 
agglomeration. 


Priblizhennoe Reshenie Zadach Ustanoviv- 
sheisia Polzuchesti. L. M. Kachanov. AN 
SSSR Otd. Tekh. Nauk Izv. Mekh. i Mashinostr., 
May-June, 1959, pp. 84-95. In Russian. 
Derivation of an approximate solution for the 
problem of steady creep. 


Nestatsionarnoe Temperaturnoe Pole pri 
Teplovom Udare v Sviazi s Opredeleniem Tem- 
peraturnykh v Detaliakh Turbin. 
A. G. Kostiuk. AN SSSR Otd. Tekh. Nauk Izv. 
Energ. t Avtom., May- June, 1959, pp. 85-89. In 
Russian. Study of certain characteristics of the 
nonsteady temperature field in the presence of 
thermal shock to determine the thermal stresses in 
turbine components. 


Temperaturnoe Pole i Temperaturnye Napria- 
zheniia, Voznikaiushchie v Uprugom Polupro- 
stranstve Vsledstvie Potoka Luchistoi Energii, 
Padaiushchei na Granitsu Poluprostranstva. V. 
I. Danilovskaia. AN SSSR Otd. Tekh. Nauk I2v. 
Mekh. i Mashinostr., May-June, 1959, pp. 129- 
132. In Russian. Calculation of the temperature 
field and thermal stresses in an elastic semispace 
due to the radiative energy flux impacting upon 
its boundary. 

Opredelenie Zapasov Prochnosti pri Nesta- 
tsionarnoi Temperature i 
zthennosti. R. S. Kinasoshvili. AN S R Otd. 
Tekh. Nauk Izv. Mekh. i Mashinostr., a June, 
1959, pp. 126-128. In Russian. Presentation of 
a method for determining the strength of mate- 
rials under the unsteady load and heat conditions. 

Alcuni Contributi all’Analisi della Conduzione 
del Calore e degli Sforzi Termici nelle Strutture 
dei Velivoli e dei Missili. Luigi Broglio. (Jst 
Internatl. Congr. Aero. Sci., Madrid, Sept. 8-13, 
1958.) L’Aerotecnica, Apr., 1959, pp. 53-65 
12 refs. In Italian. Analysis of the temperature 
distribution in aircraft and missile structures sub- 
jected to kinetic heating and of the heat loss 
through radiation. 


Wings 

Sobre la Distribucién de la Sustentacién en un 
Ala Elastica. Clodoveo Pasqualini. La Plata 
Nac. U. Fac. Cienc. Say sees © Dept. Aero. Pub. 
63, 1959. 11 pp. In Spanish. Study of the 
effect of deformation of a wing subject to torsion 
on the lift distribution along the wing span. 


IAS PAPERS 


Publications abstracted may be 
borrowed from the IAS Library. 
In making inquiry, please men- 
tion the month of Aero/Space 
Engineering in which the abstract 
appeared. This will facilitate 
servicing of requests. 


Thermodynamics 


O Temperaturnom Pole v Neogranichennom 
Polom Tsilindre, Kogda Temperatura Vneshnei 
Sredy Meniaetsia po Zakony Lomanoi. I. N. 
Danilova. AN SSSR Otd. Tekh. Nauk Izv. 
Energ. i Avtom., Jan. -Feb., 1959, pp. 131-133. 
In Russian. Calculation of the temperature field 
in an infinite hollow cylinder for the case when the 
temperature of the surrounding medium varies 
nonlinearly. 


Combustion 


Vliianie Davieniia na Skorost’ Rasprostraneniia 
Plameni v Turbulentnom Potoke. S. A. Gol’- 
denberg and V. S. Pelevins AN SSSR Otd. 
Tekh. Nauk Izv. Energ. i Avtom., Mar.-Apr., 1959, 
pp. 26-31. 12 refs. In Russian. Study ‘of the 
process of flame propagation in premixed fuels at 
pressures below the atmospheric in order to deter- 
mine the effect of pressure on the speed of prop- 
agation. 

Zamechaniia ob Izmerenii Skorosti Raspro- 
straneniia Turbulentnogo Goreniia. K. I. Shchel- 
kin. AN SSSR Otd. Tekh. Nauk Izv. Energ. i 
Avtom., Mar.-Apr., 1959, pp. 137, 138. In Rus- 
sian. Evaluation of the procedure used by Bolz 
and Burlage to measure the effect of turbulence on 
flame propagation. 

Nabliudenie Temperaturnykh Voln pri Kole- 
baniiakh Plameni v Trubke. S. A. Abrukov. 
AN SSSR Otd. Tekh. Nauk Izv. Energ. i Avtom., 
Mar.-Apr., 1959, p. 139. In Russian. Study 
covering the occurrence of heat waves due to 
flame oscillations in a tube. 

Issledovanie Vliianiia Aktivnykh Chastits 
Produktov Reaktsii na Protsessy Goreniia v 
Potoke. S. M. Kogarko, M. I. Devishev, and V. 
Ia. Basevich. AN SSSR Dokl., July 1, 1959, pp. 
137-140. In Russian. Investigation of the effect 
of active particles of reaction products on the proc- 
ess of combustion in flow. 


Issledovanie —, Spinovoi Detonatsii. R. 
I. Soloukhin and M. E. Topchiian. AN SSSR 
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Dokl., Aug. 1, 1959, pp. 772, 773. In Russian. 
Investigation of the trail of spin detonation in 
tubes in order to determine the characteristics of 
the gas behind the detonation front. 


Heat Transfer 


O Vyvode Osnovnogo Uravneniia Gidrodina- 
micheskoi Teorii Teploobmena. P. N. Pinsker. 
AN SSSR Otd. Tekh. Nauk Izv. Energ. i Avtom., 
Jan.-Feb., 1959, pp. 26-32. In Russian. Deriva- 
tion of a system of equations in the hydrodynamic 
theory of heat transfer for the case of turbulent 
flow of compressible and incompressible liquids, 
bess into account the effect of the laminar sub- 
ayer. 


Plane Nonstationary Heat Conduction Problem 
for a Semi-Infinite Body with an Internal Iso- 
thermal Cylindrical Source of Heat. I. A. Ioffe. 
Sov. Phys. - Tech. Phys., Mar., 1959, pp. 369-374. 
10 refs. Translation. 


VTOL & STOL 


4 Ways to Improve Jet Take-Off & Landing. 
F. W. Kolk. SAE J., Aug., 1959, pp. 54-58. 
Discussion citing the advantages of each of the 
following: leading edge, high-lift devices; turbo- 
fan engines; direct-lift engines to give VTOL 
capabilities; and boundary-layer control. 

Etude en Courant Plan sur le Principe des 
Plates-Formes & Effet de Sol. Ph. Poisson- 
Quinton. La Recherche Aéronautique, July-Aug., 
1959, pp. 37, 38. In French. Brief discussion of 
two-dimensional results on the ground effect and 
jet orientation in the study of flying platforms. 

The Hovercraft. C. S. Cockerell. Flight, 
Sept. 11, 1959, pp. 195-198, cutaway drawing. 
Discussion of the theory and basic principles of 
operation of the Hovercraft. 

Defiected Slipstream Gives Good VTOL 
Characteristics. Irwin Stambler. Space/Aero- 
nautics, Oct., 1959, pp. 150-152. Presentation of 
design characteristics of the Ryan Vertiplane test 
vehicle. 

Pressure Distribution and Force Measurements 
on a VTOL Tilting Wing-Propeller Model. I— 
Description and Tabulated Results. J. A. Duns- 
by, M. M. Currie, and R. L. Wardlaw. Canada, 

NRC Aero. Rep. LR-252, June, 1959. 47 pp. 
Presentation of data on a half-wing model of _a 
twin-engine tilt-wing VTOL configuration over a 
range of thrust coefficients and a limited range of 
incidence. 


Water-Based Aircraft 


Initial Wedge Impact on a Compressible Fluid. 
S. F. Borg. J. Appl. Phys., Sept., 1959, pp. 
1,432-1,436. Development of a method for deter- 
mining the pressure variation along a rigid two- 
dimensional wedge during the very short time 
interval immediately after contact with the fluid, 
when compressibility effects in the fluid are im- 
portant. The solution is given as a combined 
compressible flow - elastic viscous body action. 
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Space Stations Symposium 


(Continued from page 15) 


(Continued from page 5) 


weightless condition without suffering 
any apparent change in its physical size, 
consistency, etc., then I daresay mass, 
as defined, is independent of weight. You 
will notice that in the two equations 
mentioned above, which basically govern 
motion gravitational attraction, 
weight is not a factor. On the contrary, 
weight is a quality calculated from mass 
and gravitational field characteristics. 
Furthermore, the concept of weightless- 
ness should be defined as ‘‘net’’ weightless- 
ness, because weightlessness is produced 
only by compensating actual (instantane- 
ous) weight with an equal and opposite 
centrifugal force. 

A mass m in orbit far away from a 
mass M weighs less than the same mass 
m in a closer orbit, with respect to mass 
M. For this reason, less centrifugal force 
is required to keep it in a balanced orbit, 
and hence Pluto travels at a much lower 
speed than Mercury (despite Pluto’s 
greater mass). 


Juan Todaro, TMIAS 


Mr. Charavay has replied: 

@ Mass is am indefinite term as far as 
mathematics is concerned and, to avoid 
confusion, should never be stated in any 
formula. When it is defined as cubical 
contents or weight it becomes useful and 
values can be worked out for it in mathe- 
matical terms 

Mass in outer space, when it weighs 
nothing, cannot perform useful work as 
required in most inertial guidance sys- 
tems. Friction on the earth makes 
navigation easy because we can stabilize 
a body by using part of the friction for 
this purpose (tail surfaces, stabilizers, 
rudders, or even the shape of the body 
itself). 

In space, however, every body will 
act similar to a perfect sphere floating 
on a body of water. If you were inside 
and had a source of power, how would 
you use it to keep the ball on an even 
keel, to be able to take readings and, 
then, how would you change its course 
and keep it on this course for any length 


* of time? 


I feel sure that we can definitely prove 
that Newton was wrong when he figured 
gravity from the center of earth, then 
inversely proportional to the distance 
squared, in order to substantiate his 
Theory of Mutual Attraction of the 
Planets. According to these figures, we 
would have a quarter of our gravitational 
pull 4,000 miles from the earth’s surface. 
I am sure that our present figures will 
show that we have a gravitational pull 
of only one-quarter value about 74 miles 
up. 

Frederick Charavay, AFIAS 


lefters from 
readers, although none can be ac- 
knowledged. All must be signed, but 
identities will be witheld on request. 
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Astronomy Prog., Office of Space Sci- 
ences, NASA 


Human Factors (2 : 00 p.m.) 
Chairman: Melvin Calvin, 
istry Dept., Univ. of California. 


Cheim- 


Atmosphere Control—Carey B. Jack- 
son, V-P and Dir. of Res., George Roush, 
Jr., Med. Dir., and Robert M. Bovard, 
Proj. Engr., MSA Research Corp. 


Instrumentation and Surveillance 
Otto H. Schmitt, Prof. of Zoology & 
Physics, Biophysics Group, Univ. of 
Minn. 


Comparative Analysis of Ecological 
Systems—C. J. Lambertsen, Prof. of 
Pharmacology, School of Medicine, 
Univ. of Pennsylvania. 


Design of an Operational Ecological 
System—Eugene B. Konecci, Head, Life 
Sciences, Robert F. Trapp and Neil 
Wood, Thermodynamicists, Missiles & 
Space Engrg. Dept., Douglas Aircraft 
Co., Inc. 


Rendezvous and Guidance (2 : 00 p.m.) 


Chairman: RB. E. Roberson, Systems 
Corp. of America. 


Orbital Rendezvous and Guidance 
E. A. Steinhoff, Dir., Missile Dept., 
Crosley Div., AVCO Corp. 

Rendezvous in Space: Effects of 
Launch Conditions—Norman \V. Peter- 
sen, Chief, Robert S. Swanson, Con- 
sultant-Astronautics, and Leroy R. 
Hoover, Sr. Engr., Astro Systems & Res. 
Labs., Norair, Div. of Northrop Corp. 


Ascent Guidance for a Satellite Ren- 
dezvous—T. B. Garber, Physical Sci- 
entist, Engrg. Div., Elec. Dept., The 
RAND Corp. 


A Guidance Technique for Achieving 
Orbital Rendezvous—Philip G. Felle- 


man and Norman E. Sears, Jr., Staff ‘ 


Engrs., Instrumentation Lab., M.I.T. 


Manned Control of Orbital Rendez- 
vous—Eugene Levin and J. Ward, 
Aero-Astronautics Dept., The RAND 
Corp. 


Structures (2 : 00 p.m.) 


Inflatable Manned Orbital Vehicles 
Jack W. Carter, Prin. Struc. Engr., and 
Bernard L. Bogema, Supvsry. Engr., 
The Martin Co. 


Role of Damping in Space Struc- 
tures—C. W. Coale, Res. Specialist, 
Missile & Space Div., Lockheed Aircraft 
Corp. 

A Structural Approach to Space Ve- 
hicle Thermal Control—Peter E. Glaser, 
Sr. Res. Engr., Arthur D. Little, Inc. 


December 1959 


April 22 


Attitude Sensing and Control 
(9:00 a.m.) 


Chairman: C. S. Draper, Dir., In- 
strumentation Lab., M.I.T. 

Attitude Stability and Control of 
Manned Space Stations—Joseph D. 
Welch, Adv. Navigation Systems 
Engrg., Defense Elec. Div., LMED, 
General Electric Co. 

A Sensing Survey—R. E. Roberson, 
Systems Corp. of America. 

A Comparison of Actuation Methods 
for Attitude Control of Space Vehicles— 
Walter Haeussermann, Dir., Guidance 
& Control Lab., Dev. Operations Div., 
U.S. Army Ballistic Missile Agency. 

An Attitude Control System for a 
Manned Space Station—J. V. Sigford, 
Gen. Mgr., Missile Dev. Labs., Minne- 
apolis-Honeywell Regulator Co. 

Attitude and  Flight-Path-Control 
System for a Space Station Shuttle 
Vehicle—J. Stalony-Dobrzanski, Mgr., 
Space Ferry Program, and O. Imai, 
Head, Space Vehicle Control Group, 
Systems Dev. Labs., Hughes Aircraft 
Co. 


Power Sources (9 : 00 a.m.) 


Chairman: J. H. Huth, Aero-Astro- 
nautics Dept., The RAND Corp. 

A Comparison of Nuclear and Solar 
Power Systems for Manned Space Sta- 
tions—W. C. Cooley, Chief, Space Pro- 
pul. & APU Program, NASA. 

Nuclear Reactor: Thermoelectric 
Generator Power Supply Systems for 
Space Applications—D. L. Kerr, Ther- 
mal Energy Engr., J. D. Harnden, Jr., 
Electrical Control Compon. Engr., 
General Engrg. Lab., and J. Jacobson, 
Reactor Design Engr., Atomic Power 
Equipment, General Electric Co. 

The Plasma Thermocouple and Its 
Application to Space Power Supplies— 
T. G. Frank and W. H. Rankin, Los 
Alamos Scientific Lab. 

A New Type of Radiation-Cooled Nu- 
clear Space Power Plant—William R. 
Corliss, Design Engr., Nuclear Div., 
The Martin Co. 

Integrated Thermodynamic Systems 
for Manned Space Stations—T. A. 
Johnston, C. J. Daye, D. P. Ross, and 
V. P. Kovacik, Thompson Ramo Wool- 
dridge Inc. 

The Use of Chemical Power Systems 
in the Construction, Servicing, and Op- 
eration of Manned Space Stations— 
Harris J. Howard, Chief of Prelim. De- 
sign, Robert M. Laughlin, Analytical 
Engr., and Normand Morgan, Proj. 
Engr., Aero Div., Vickers, Inc. 
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THE TRADITIONAL advantages 
of aluminum—at temperatures up 
to around 500° F—can now be ex- 
tended to temperatures hundreds 
of degrees higher than conventional 
aluminum can take. 


THANKS TO Alcoa’s pioneering 
with the metallurgical technique 
known as “dispersion hardening,” 
solid aluminum products reformed 
from powdered aluminum by heat 
and pressure take on new qualities. 
They are fine-grained, hard, tough, 
sapphire-like in brilliance, and 


New Aluminum Powder Metallurgy Products Open New Application Horizons 


amazingly resistant to heat effects. 


ALUMINUM POWDER metallurgy 
products—“‘APMP” for short— 
are available in a family of four 
alloys. They are usually extruded 
into forms which can subsequently 
be further extruded, rolled, forged, 
drawn or impacted by conventional 
metal-working methods. Where 
you need the properties of alumi- 
num, but where temperatures seem 
“too high” for conventional alu- 
minum products, chances are that 
one of these four alloys may solve 


a host of hectic problems. 


NATURALLY, there’s more to the 
story than we’ve been able to pack 
into this limited space. If you’d 
like to know more, please write for 
our free booklet, Alcoa’s Aluminum 
Powder Metallurgy (APM) Alloys. 
Aluminum Company of America, 
2028-M Alcoa Building, Pittsburgh 
19, Pennsylvania. 


For exciting drama 

watch “Alcoa 
resents” every 

i ALCOA 6. Tuesday, ABC-TV, 


and the Emmy 


ALUMINUAA Award winning 
Your Guide to the Best in Aluminum Value NBC-TV 
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a discussion on “The Future of Ground 
Effect Machines’’ September 9. Dr. 
Matthews, of the Office of Naval Research, 
covered the theoretical aspects of GEM’s 
with the aid of slides and graphs and ex- 
plained the action and the formation of 
the pressure bubble under the machine and 
the other phenomena associated with this 
type of lifting and propulsion. 

Lieutenant Comdr. Van Tuyl discussed 
the practical application of these theories 
to military aircraft, explained some of the 
history of the machines, and then dis- 
cussed the twelve tasks which are being 
undertaken to secure more practical and 
theoretical information for the design and 
operation of this type of machine. 


J. C. Maycock, Secretary 


Los Angeles Section 


Flow Visualization 
Discussed by A. M. O. Smith 


“New Techniques of Flow Visualization 
Using Water as the Working Medium” 
were discussed by A. M. O. Smith, Douglas 
Aircraft Co., Inc., at the September 8 
meeting. 

After reviewing older techniques using 
dyes, tufts, and smoke for flow visualiza- 
tion, Mr. Smith illustrated with slides and 
movies the advantages of using hydrogen 
bubbles imparted into the flow by elec- 
trolysis from a fine kinked wire. He in- 
dicated that not only can streamlines be 
followed well into unsteady eddies and 
vortices, but the use of pulsed bubble lines 
can serve to measure the three-dimensional 
velocity flow field and the boundary-layer 
velocity profile. A wide variety of appli- 
cations of the technique were suggested, 
including both internal duct flows and 
external flow fields. 


STARR J. Coisy, Secretary 


Omaha Section 


A. Scott Crossfield 
Indicates X-15 Potential 


The X-15—its design, test objectives, 
and growth potential—was the subject of 
an address by A. Scott Crossfield before a 
meeting held on September 21 at Offutt 
AFB. Mr. Crossfield is Development 
Specialist and Engineering Test Pilot with 
North American Aviation, Inc. 

Background, purpose, and human fac- 
tors aspects of cockpit design of the X-15 
were discussed. Mr. Crossfield stated 
that the X-15 contract was let in late 1955. 
This aircraft was a follow-on vehicle to the 
X-2 rocket aircraft and was to be an appli- 
cation of all the experience gained in pre- 
vious testing. The primary research ob- 
jective of the X-15 is to obtain knowledge 
of actual flight conditions beyond the 
earth’s atmosphere and data on aerody- 
namic heating, heat transfer, and the 
effects of heat on structural components. 
The X-15 is more or less a conventional 
aircraft with wings and tail surfaces in the 
normal locations. The skin of the X-15 is 
inconel X. This material was selected 
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A. Scott Crossfield (AF) is shown above being 
welcomed as guest speaker before the Omaha 
Section by Major Frank Lester, USAF (M). 


because of its ability to withstand surface 
temperatures of up to 1,200°F. Contrary 
to current aircraft manufacturing tech- 
niques, this airplane is of welded construc- 
tion. Wherever possible, the structural 
materials of the X-15 were thermally 
matched to provide equal expansion under 
high temperatures to lower the effects of 
local thermal stresses. The control sys- 
tem of the X-15 is conventional for flight 
within the sensible atmosphere. Mr. 
Crossfield pointed out that the X-15 is a 
very stable aircraft requiring no control 
system augmentation to maintain longitu- 
dinal and directional stability. As an ex- 


ample he cited the effects of angle of at-— 


tack on controllability: with all dampers 
inoperative, satisfactory control can be 
maintained up to about 10° angle of at- 
tack which represents the majority of the 
X-15 missions. Once outside the sensible 
atmosphere, attitude control to ensure a 
stable platform for instrumentation is ob- 
tained by a low power hydrogen peroxide 
rocket control system. This control sys- 
tem operates in the pitch, yaw, and roll 
axes. 

In speaking of the human factors aspect 
of the X-15’s cockpit, Mr. Crossfield spoke 
on a part of the development program 
which is very close to his heart. In the 
X-15 cockpit, he wears a suit that is a flex- 
ible capsule sealing him in from the effects 
of high-altitude, high-speed flight. He 
sits in a seat on a block of balsa wood, re- 
strained by a modified parachute harness. 
His oxygen supply is built into the seat, 
and his only connection to the aircraft is a 
communications link and_ pressurization 
for his suit. The cockpit and suit are 
pressurized by nitrogen to an altitude of 
35,000 ft. The cockpit is separated into 
areas of interest, and standard 2-3-in. 
dial-type instruments are used to facili- 
tate rearrangement if required. To over- 
come the effects of high g flight, the right 
arm is restrained and a pistol grip control 
stick, operated by wrist action, was de- 
signed by Mr. Crossfield. The standard 
stick control is also installed. The escape 
system is designed for the most probable 
accident conditions, engine ignition, and 
initiation of the climb trajectory. In 
ejection, the pilot is restrained at the 
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shoulders, hips, feet, and head. Seat 


separation is automatic. This system 
could be called a capsulating system since 
the suit provides complete protection for 
the pilot during ejection and fall although 
it is flexible. 

Mr. Crossfield, as the contractor test 
pilot, is proving the airworthiness and per- 
formance characteristics of the X-15, 
Long before the X-15 was finished and re- 
leased to flight test, simulated flights were 
made using simulators at North American, 
Los Angeles, and the centrifuge at Johns- 
ville. The actual flight-test program 
started with captive flights to prove X-15 
and carrier aircraft (B-52) compatibility. 
An unpowered drop test was made to check 
the release characteristics and landing pro- 
cedures for the X-15. The first powered 
flight, on September 18, was made with an 
interim engine, which will be replaced when 
the engine designed for the X-15 becomes 
available. All flights to date have been 
very successful. When the proof-testing 
is completed and the research flights begin, 
the mission profile will involve launch at 
38,000 ft. at Mach 0.8, engine ignition and 
acceleration, and climbing along a para- 
bolic trajectory. This flight plan will 
make the X-15 an exit and re-entry vehicle 
and will put man on the border of space. 

Upon completion of the prepared talk, 
Mr. Crossfield narrated a film clip of the 
X-15 test program including the glide and 
powered flights. Of special interest to the 
audience were the descriptions of landing 
procedures, in which it was explained that 
entry into a 360° turn at 22,000 ft. would 
put the pilot on the ground in 95-105 sec! 

In his concluding remarks, Mr. Cross- 
field discussed the contributions made thus 
far by the X-15, and the future applica- 
tions of this vehicle. The building of the 
X-15 has advanced the state of the art of 
metal working and fabrication. A par- 
ticular example is the welded skin construc- 
tion. The design mission of the X-15 will 
put a man into space for a short time. 
Modification of the X-15 from a single 
stage to a multistage vehicle would 
lengthen the time spent outside of our 
atmosphere, and further modification 
along these lines would result in an orbital 
vehicle capable of circumnavigating the 
earth. If and when these improvements 
and changes come to pass, Mr. Crossfield 
would like to be at the controls. 


MICHAEL J. MCALISTER 
Acting Secretary 


Philadelphia Section 
New Section Officers 


Section Officers for the 1959-1960 year 
are Chairman, G. A. Cundiff; Vice-Chair- 
man, Frederick R. Holden; Secretary, 
William Duncan; and Treasurer, Joseph 
Mallen. The new council consists of 
Frank Mamrol, Robert Cotton, Frank 
Johns, Harold Kaufman, Capt. James 
Klopp, Adm. J. M. Murphy, Frank 
Piasecki, Norman Taylor, and Alfred L. 
Wolf. 


Duncan, Secretary 
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Janitrol Reports 


on aircraft and missile components 


Cooling with Boiling Water 

This Janitrol “water boiler” heat ex- 
changer serves as an air conditioner tor 
hot pilots at supersonic speeds. High 
temperature air passes through unique 
tubular structure made of extremely thin 
plates, and water on the primary side 
of the exchanger boils. Sufficient heat 
is extracted to enable mechanical cool- 
ing equipment to complete the job. Long 
experience with high temperature alloys 


in foil-thin sheets have enabled Janitrol 
to achieve significant weight savings as 
well as excellent heat transfer efficiency, 
simple manifolding, and design freedom 
of value to engineers trying to shoe horn 
the components into odd spaces. 


Million BTU per Hour 

If you like your heat wave in small 
packages — to heat buildings or vehicles 
for personnel comfort, to process fluids, 
to prevent freezing in transit or storage 


—here’s a liquid heater of modest dimen- 
sions that puts out up to a million Btu 
per hour, can operate on almost any fuel 
(gas, diesel fuel, JP-4 and LP gas) and 
starts reliably down to — 65°F. Output 
is variable: it will maintain liquid at any 
specified temperature (within reason). 
Other Janitrol heaters of less impressive 
capacity are serving reliably on emer- 
gency fire-fighting vehicles to keep fluids 
fluid at all times all year round. 


Minus nothing-Plus very little 

The tolerances specified in Janitrol 
pneumatic control valves and regulators 
are so tight as to call for considerable 
artistry in their manufacture. To provide 
high reliability, the valve must not de- 
liver less than specified performance; yet 
the designer must observe all weight re- 
strictions and safety factors. And because 
air is sucha versatile servant in advanced 
aircraft — for canopy seal, fuel transfer, 
blowers, coolers, actuators, and what 
have you—Janitrol valves and regulators 
are finding new and exciting applica- 
tions every day. 


Bracelets for bleed air lines 

The Janitrol couplings which tie to- 
gether the vital lines for high pressure 
air in aircraft and missiles are far from 
decorative. Yet they must possess jewel- 
like perfection. 

They must stay tight under pressures 
up to 600 psi, temperatures up to 750°F. 
In addition to withstanding heavy vibra- 
tion and bending loads, they must permit 
disconnects and pressure-tight reassem- 
bly repeatedly, reliably. 

In Janitrol Dubl-lock couplings, an 
extra measure of safety is included: a 
tang lock will hold even if the bolt 
should fail under overloads or over 
torquing. You can get Janitrol standard 
or Dubl-lock couplings in stainless steel 
or titanium, in sizes up to 7” diameter, 
and specials up to 36” in diameter. 

Janitrol’s unique experience in weld- 
ing and fabricating high temperature 
alloys to extremely tight physical and 


dimensional specifications has contrib- 
uted much to the reliability of pneumatic 
systems in aircraft. 


Birth of a Notion 

A good measure of Janitrol confidence 
in the future of the aero-space age is its 
new research, development, and manu- 
facturing facility in Columbus, which 
includes among other things one of the 
industry’s best privately owned high alti- 
tude chambers (shown above). The six- 
foot diameter, twenty-foot long cham- 
ber simulates altitudes up to 100,000 
feet plus, temperatures down to — 80°F. 

These are just a few examples of Jani- 
trol’s unique capabilities in building true 
reliability into heat exchangers, cou- 
plings, pneumatic controls, and related 
hardware — and undertaking major re- 
search and development projects as well. 


We invite you to write for “Janitrol 
Resources,” a comprehensive illustrated 
brochure on Janitrol capabilities. Jani- 
trol Aircraft Division, Surface Combus- 
tion Corporation, 4200 Surface Road, 
Columbus 4, Ohio, BRoadway 6-3561. 


pneumatic controls + duct couplings and supports + heat exchangers 
combustion equipment for aircraft, missiles, ground support 
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San Francisco Section 


Illustrated Talk: 
High-Velocity Particles 


Dr. Thomas C. Poulter, Associate 
Director of Stanford Research Institute, 
discussed ‘‘High-Velocity Particles’ at a 
dinner meeting in September. 

Over a period of several years, Dr. 
Poulter has been engaged in research on 
the mechanisms governing operation of 
shaped charges and also in the design of 
charges for special application. The 
ability to obtain a desired effect of a shaped 
charge on a piece of material, he said, lay 
in regulating, among other variables, the 
shock-wave generated in the material by 
the charge. As evidence of such situa- 
tion, he noted that a raised triangular 
ridge on a piece of material will induce a 
tension break at the ridge, whereas a vee 
notch will not be effective because of the 
difference in which the propagated shock 
wave meets the obstruction. This princi- 
ple has been used in the design of certain 
kinds of explosive bolts. To _ illustrate 
that a shock wave is in fact propagated 
through material, Dr. Poulter showed the 
audience a sample piece from a bar of steel 
on one end of which a number had been 
imprinted. The number had been im- 
pressed throughout the original bar by 
an intense shock wave reflected from the 
end of the bar where the number had been 
stamped. Particles resulting from explo- 
sions have been found to reach velocities in 
the neighborhood of 50,000 ft per sec. 
Such an instance is occasioned when an 
inch diameter charge containing a small 
metallic tube is detonated simultaneously 
at one end and at the periphery. Small 
particles (5 microns dia.) are ejected at the 
high velocities and, when aimed at heavy 
(2 in.) steel bar stock, cause deep holes and 
indentations as though made by micro- 
meteorites. 

An experiment was conducted to es- 
tablish whether impact of high-velocity 
particles might in fact account for the 
type of meteoric indentations noted on the 
moon where dust rather than a melted 
surface is observed. The experiment con- 
sisted of impacting two smooth stones to- 
gether with meteoric velocity. The rocks 
were crushed into colloidal particles with- 
out evidence of melting, pointing up the 
fact that the small particles created are 
capable of dissipating large amounts of 
energy because of the large collective area 
of the particles. 

Dr. Poulter illustrated other aspects of 
his talk with many interesting samples o 
steel stock that had been subjected to 
some form of explosive charge. One such 
sample included a 1/4 in. thick piece of 


plate that had been subjected to bombard- 
ment by spherical steel particles of about 
50 microns dia. The plate was_per- 
forated by these particles in a symmetrical 
pattern characteristic of the pattern in 
which the particles had been imbedded on 
the end of the charge. Another example 
of particle bombardment was illustrated 
by a piece of 1/4 in. thick lucite about 4 in. 
sq. that contained a delicate lacey snow- 
flake pattern whose overall features were 
similar to a lightning discharge. This 
sample had been subjected to bombard- 
ment by alpha particles. The bombard- 
ment built up about a 1,200-volt differ- 
ential between the faces of the plate. 
When a nail was located on one edge of the 
plate and tapped with a hammer, the 
stored-up energy was released into the 
material, altering the interior structure 
of the lucite in the aforementioned light- 
ning pattern emanating from the nail- 
point location. The talk was concluded 
by a question-and-answer period. 

N. R. BERGRUN, Secretary 


Seattle Section 


New Officers 


Section officers for the coming year are 
Chairman, Victor M. Ganzer;  Vice- 
Chairman, Yusaf A. Yoler; Secretary, 
John K. Wimpress; and Treasurer, Wil- 
liam S. Huntington. 


Louts B. GRATZER, Secretary 


Texas Section 
Officers Named 


Section Officers for 
Chairman, B. C. Scott, Jr.; Vice-Chair- 
man, M. F. Towsley; Secretary, C. R. 
Murtaugh; and Treasurer, R. T. Sullins, 
Jr. C. R. Murtaucu, Secretary 


Tulsa Section 


Dr. Victory Discusses 
NASA’s Objectives 


Dr. John Victory, Assistant to the Ad- 
ministrator, NASA, spoke on NASA and 
its objectives at a dinner meeting at Tulsa 
University on September 30. Dr. Vic- 
tory, the first employee for NACA in 1915, 
has held many positions and has been one 
of the prime movers for the growth of 
NACA and its successor NASA. Dr. 
Victory was recently designated ‘“‘An 
Elder Statesman of Aviation.” 

_ Dr. Victory’s talk came at the close of 
the first year of NASA operation. NASA 
acquired the facilities and work of NACA, 
as well as projects for research on space 
activities for peaceful purposes. Dr. 


1959-1960 are - 


Victory stated that about one half of the 
work of NASA is devoted to astronautics, 
and eventually this field will comprise the 


majority of NASA research. VTOL, 
STOL, and air cushion vehicles all have a 
bright future. Supersonic transports are 
already designed on paper, but their in- 
corporation and use may be delayed until 
the airlines have more economic justifica- 
tion for their use. The X-15, originally 
an NACA project, has proved successful. 
The NASA rocket research program for 
1960 will consist of approximately 100 
sounding rockets, three lunar probes, and 
two deep space probes. During 1961 it 
is anticipated that soft moon landings will 
be made and weather satellites launched. 
1959-1960 Section Officers: Chair- 
man, Russell Brown; Vice-Chairman, 
Sam Weir; Treasurer, Jim Fulton; Cor- 
responding Secretary, Frank Peak; Re- 
cording Secretary, Peter Johnson. 
PETER JOHNSON, Recording Secretary 


Wichita Section 


Institute President 
States IAS Basic Mission 


Eighty-four members and guests heard 
IAS President William Littlewood speak 
on “Introducing Aeronautics and Space” 
at the first meeting of the season on Sep- 
tember 28. 

Mr. Littlewood began with a discussion 
of the purposes and objectives of the In- 
stitute, stating that the basic mission of 
IAS was to serve the nation and the world. 
He stressed the importance of remember- 
ing that the aeronautical sciences em- 
braced a wide range of technologies, in 
which practical engineering plays as im- 
portant a part as pure science. The In- 
stitute should not seek to discourage 
emphasis on the practical engineering 
aspects of the art, Mr. Littlewood stated, 
nor should it cultivate the impression in 
the minds of recent engineering graduates 
that shop experience is to be avoided. 
Lack of shop experience on the part of 
engineers may well result in unreliable or 
impractical designs. 

Mr. Littlewood concluded with slides 
illustrating the progress of transport de- 
sign and airline service since the late 
twenties, showing the contributions of the 
aeronautical sciences to advances in air- 
frame and power-plant design, aircraft 
heating, ventilating and pressurization, 
food service, and passenger terminal de- 
sign. 

Section Officers for the coming year are 
Glen McCormick, Chairman; P. A. 
Jackson, Vice Chairman; R. K. Wattson, 
Secretary; and C. E. Jackson, Treasurer. 


ROBERT K. WATTSON, JR., Secretary 


Papers Now Available—New Frontiers for Aviation 
1959 National Midwestern Meeting, Nov. 2-4, 1959 


59-148 Present and Future Air Potentialities in Fire Fighting, Resource Management and Protection—C. Ferris 
59-149 Present and Near-Future Use of Aircraft in Agriculture —Fred E. Weick 


IAS Member Price—$0.50 each 
Order by number from: Special Publications Dept., IAS, 2 E. 64 St., New York 21, N.Y. 


Nonmember Price—$1.00 each 
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REVIEWS OF 


. . . inthe field of aeronautical engineering and space technology 


AERONAUTICS, GENERAL 


Sixth Anglo-American Aeronautical Conference, 
Folkestone, September 9-12, 1957. Convened 
by the Royal Aeronautical Society and the In- 
stitute of the Aeronautical Sciences. Edited by 
Joan Bradbrooke and V. A. Libby. London, Pub- 
lished and sold by The Royal Aeronautical Society, 
1959. 500 pp., illus., diagrs., tables. 6 guineas. 

20 


Contents: NACA Research on VTOL and 
STOL Aeroplanes, M. O. McKinney. Nuclear 
Mobile Propulsion with Particular Reference to 
Aircraft, Dunworth. Control of Super- 
sonic Prepulsion Systems, J. C. Sanders. The 
Electrical Control of Power Plants, G. M. 
Sturrock. Alleviation of Temperature and 
Temperature Gradients Due to Kinetic Heating, 
J. Taylor. Nine Years of Titanium Usage, L. 
Schapiro and E. LaBombard. The Use of Non- 
Metallic Materials at High Temperatures, W. J. 
Strang. Blast Loading of Aircraft Structures, 
R. L. Bisplinghoff and E. A. Witmer. Safety in 
Relation to Structural Damage, A. E. Russell. 
An Appraisal of Aeroelasticity in Design with 
Special Reference to Dynamic Aeroelastic Sta- 
bility, M. Goland. The Presentation of In- 
formation by Aircraft Instruments, A. Stratton. 
Increased Usable Lift Through Boundary Layer 
Control, C. W. Harper. The Role of Experi- 
mental Hyperballistics in the Development of 
Future Aeroplanes and Missiles, H. H. Kurzweg. 
Design for Repairability of Civil Turbine En- 
gines, A. Harvey-Bailey. Aerodynamic 
Effects of Boundary Layer Unsteadiness, F. K. 
Moore. The Human Pilot as an Aircraft Opera- 
tor, T. C. D. Whiteside. 

The volume also contains the discussions pre- 
sented at the Technical Sessions and a list of the 
delegates. 


AIRPLANES 


Supersonic and Subsonic Airplane Design. 
Gerald Corning. 2nd Ed. College Park, Md., 
The Author, Box No. 14, 1959. 454 pp., diagrs., 
illus., tables. $7.50. 

In addition to a rearrangement of chapters 
whereby supersonic data are separated from sub- 
sonic data, this edition presents two impor- 
tant changesincontent. The chapter on air loads 
has been charged completely: the series of static 
conditions as specified in the old Civil Air Manual 
04 have been replaced by the dynamic conditions 
now used. Only a simplified, brief approach has 
been presented to introduce the student to 
the subject of air loads. A small section has been 
added to the chapter on stability and control to 
introduce the undergraduate student to the sub- 
ject of dynamic stability in airplane design. The 
author believes that it is more important than 
the static concept and that the subject of stability 
and control should not be presented without the 
inclusion of the dynamics. 

Because of developments in the supersonic jet 
transport field, the data available on the Boeing 
707, the Douglas DC-8, and the Convair 600 have 
been added to the text, and the jet transport has 
been adopted throughout as a vehicle for present- 
ing design methods. 

The author is Professor of Aeronautical En- 
gineering, University of Maryland. 


ATMOSPHERIC ELECTRICITY 


Recent Advances in Atmospheric Electricity; 
Proceedings of the Second Conference on At- 
mospheric Electricity, Held at Portsmouth, N.H., 
May 20-23, 1958. Edited by L. G. ‘Smith. 
Sponsored by Aerophysics Laboratory, Geo- 
physics Reseaich Directorate, AFCRC, ARDC; 
Coordinated by Wentworth Institute, Boston. 
New York, Pergamon Press, 1958. 631 pp.|illus., 
diagrs., tables. $10. 

The 58 pape:s published in this volume are 
divided into three groups—Fair Weather Elec- 
tricity, Thunderstorm Electricity, and The 
Lightning Discharge. Each paper is accom- 
panied by a résumé of the discussion that followed 
its presentation at the Conference. The meeting 
was concerned with recent advances in the field, 
and Belgium, Germany, India, Ireland, Japan, 
South Africa, Sweden, the United Kingdom, and 
the United States were among the countries 
represented. The specialties of those attending 
included physics, chemistry, meteorology, and 
electrical and radio engineering. 


DICTIONARIES 


Russian-English Glossary “ Physics of Fluids 
and Meteorology. Edited by I. Emin. New 
York, Interlanguage Dictionaries Publishing 
Corp., 1959. 93 pp. $10. 

This glossary of more than 4,000 terms is a 
compilation of Russian terminology in various 
branches of the physics of fluids and related 
applied fields, especially meteorology. The terms 
have been collected from Russian texts and 
journal articles on hydrodynamics, gas phenomena, 
magnetohydrodynanamics, aerodynamics, meteor- 
ology, and oceanography. 


FRICTION 


Friction and Wear; Proceedings of the Sym- 
posium on Friction and Wear, Detroit, 1957. 
Edited by Robert Davies. Amsterdam, Elsevier 
Publishing Co.; Princeton, N.J., D. Van Nostrand 
& Co., Inc., 1959. 191 pp., illus., diagrs., tables. 
$5.50. 

These proceedings are the papers and discussion 
of the first annual General Motors Research Lab- 
oratories’ Symposium, which was held at the 
ey Center near Detroit on June 10 and 

Contents: A Tentative Model for the Me- 
chanical Wear Process, R. Davies. Energy Losses 
of Balls Rolling on Plates, R. C. Drutowski. 
Some Metallurgical Aspects of Friction and 
Wear, L. J. Coffin, Jr. The Seizure of Metal 
Pairs During Boundary Lubrication, 
Goodzeit. Recent Experimental Studies of 
Solid Friction, F. P. Bowden. Friction, Dura- 
bility, and Wettability Properties of Monomolec- 
ular Films on Solids, W. A. Zisman. A Study of 
the Stick-Slip Process, E. Rabinowicz. Cohesion 
Between Two Oriented Single Crystals of 
Copper, A. T. Gwathmey and L. D. Dyer. 
Author Index. Subject Index. 


MAGNETOHYDRODYNAMICS 


The Magnetodynamics of Conducting Fluids. 
Edited by Daniel Bershader. Stanford, Calif., 
Stanford University Press, 1959. 145 pp., illus., 
diagrs. $4.50. 

For the past 3 years the Missiles and Space 
Division of the Lockheed Aircraft Corp. has 
sponsored symposia on magnetohydro- 
dynamics in which a wide range of sub- 
ject matter has been discussed by scientists from 
the fields of astrophysics, geophysics, aerody- 
namics, fluid mechanics, and other special- 
ized disciplines. The present book, which is a 
report of the formal phase of the Third Sym- 
posium, is characterized by greater concentra- 
tion on a particular component of magnetohydro- 
dynamics—namely, the macrodynamics of con- 
ducting fluids. 

Contents: Problems of Flow Existence and 
Stability in Magnetohydrodynamics, A. Buse- 
mann. Magnetohydrodynamic Waves, J. D. 
Cole. Propagation of Magnetohydrodynamic 
Waves Without Radial Attenuation, H. Grad. 
Magnetohydrodynamic Flow with a Transverse 
Magnetic Field, M. Mitchner. Supersonic Two- 
Dimensional Magnetohydrodynamic Flow, F. 
Fishman, J. W. Lothrop, R. M. Patrick, and H. E. 
Petschek. Electromagnetic Interaction with 
Aerodynamic Flows, E. L. Resler, Jr., and J. E. 
McCune. Magnetohydrodynamic Flow Past a 
Flat Plate, G. F. Carrier and H. P. Greenspan. 


MATERIALS 


Property Measurements at High Tempera- 
tures; Factors Affecting and Methods of Meas- 
uring Material Properties at Temperatures 
Above 1400°C (2550°F). W.D. Kingery. New 
York, John Wiley & Sons, Inc., 1959. 103 pp., 
illus., diagrs. $16.50. 

This book is intended for the reader who is 
involved or expects to be involved in the develop- 
ment or application of materials at unusually 
high temperatures. All important high-tem- 
perature properties are discussed, including 
heat conduction and radiation, density and 
thermal expansion, strength, elasticity of solids, 
viscosity, electrical and magnetic properties, and 
surface energy. 

The author examines the most suitable method 
for determining each property at high tempera- 
tures and provides a basis for comparing various 
techniques of measurement. He also discusses 
the reliability and value of the available high- 
temperature literature. 
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Mr. Kingery is Associate Professor of Ceramic s 
Massachusetts Institute of Technology. 


MECHANICS 


Applied Mechanics: Dynamics. George W. 
Housner and Donald E. Hudson. 2nd Ed. 
Princeton, N.J., D. Van Nostrand Co., Inc., 1959. 
392 pp., diagrs. $5.25. 

As in the 1950 edition, the main emphasis of 
this book is on particle and rigid-body dynamics, 
although some other aspects of the subject have 
been included to show how the methods of 
classical mechanics are applied to the various 
branches of engineering science. Some of these 
topics, such as fluid dynamics and the kinetics of 
gases, have been treated in a very brief fashion. 

Among the many significant modifications and 
additions are more than 100 new problems, re- 
written sections on dimensional analysis and im- 
pact problems, a treatment of the theory of 
models, expanded coverage of variable mass 
systems of particles, and a more complete develop- 
ment of the general momentum equations for 
systems of particles. 

The authors are with the Division of Engineer - 
ing, California Institute of Technology. 


MILITARY AVIATION 
Fire Control Principles. Walter Wrigley and 
John Hovorka. New York, McGraw-Hill Book 
Co., Inc., 1959. 133 pp., diagrs. $10. 

This book is an outgrowth of several years of 
teaching graduate-level courses on weapons sys- 
tems at M.I.T. to selected officers of the U.S. Air 
Force, Army,and Navy. It represents the release 
for publication of Vol. 1 of an Encyclopedia of Fire 
Control that was prepared under the sponsorship 
of the Wright Air Development Center, Air Re- 
search and Development Command, USAF. 

Fire Control Principles separates the fire-control 
problem from its solution and the principles from 
the actual systems. To do this, the problem is 
presented in terms of the basic physical and geo- 
metrical relationships involved. Most of the 
mathematics is incorporated in derivation sum- 
maries whose content underlies the work, but 
which need not be read in their entirety in order 
for the text to be understood. To generalize the 
mathematical solutions, extensive use is made of 
vectors rather than analytic forms. 

The basic physics and geometry applicable to 
any fire-control problem and the methods of solu- 
tion of this problem applicable to any system are 
discussed, as well as the fundamental instru- 
mentation techniques that are applicable to all 
fire-control systems. In this process, a method is 
set up for classifying fire-control systems according 
to their functional arrangements for processing 
data. The basic treatment of the problem is there- 
fore shown to be similar for all projectiles, whether 
they be bullets, shells, rockets, bombs, or missiles. 

Mr. Wrigley is Professor of Aeronautical En- 
gineering, Massachusetts Institute of Technology, 
and Educational Director of its Instrumentation 
Laboratory, where Mr. Hovorka is a Staff 
Physicist. 


NUCLEAR PROPULSION 


Nuclear Propulsion and Engineering for Engi- 
neers. Demetrios G. Samaras. Athens, Greece, 
The Technical Chamber of Greece (4 Koloko- 
troni Street), 1958. 701 pp., diagrs., figs. 
$12.50 ($18 to libraries). 

Dr. Samaras, who is Chief of the Energy 
Release Group of the Aeronautical Research 
Laboratory of ARDC’s Wright Air Development 
Center and Professor of Nuclear Propulsion of the 
Ohio State University Graduate Center, has 
prepared this volume to fill the need for a book 
written by an engineer for engineers working in 
aviation to help them exploit recent advances in 
nuclear physics. It is aimed also at under- 
graduates and graduate engineering students 
(aeronautical, civil, chemical, electrical, and 
mechanical), engineers and designers in aviation 
and associated industries, project engineers, and 
research engineers and planners. Although it 
stresses aeronautical applications throughout, the 
book should have value in the design of nuclear 
power systems for other purposes. 

The author has developed the book from a 
course he has taught at Ohio State since 1953 
and has based it mostly on his research on nuclear 
energy since 1946 and his work in jet propulsion 
since 1931. For simplicity in engineering train- 
ing, only the knowledge of the theory of differen- 
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Authoritative help for engineers 


NONDESTRUCTIVE 
TESTING 
HANDBOOK 


This new pioneering Handbook covers 
all the means of testing the essential 
properties and performance capabilities 
of materials, parts, components, and 
structures without impairing service- 
ability. 3 
Explains and illustrates applications, advan- 
tages, limitations of 24 different test methods 
applicable in every branch of engineering and 
industry. Specifications, equipment costs, hun- 
dreds of pages of test interpretation data. 
Prepared under the auspices of the Society for 
Nondestructive Testing. 1,100 illustrations, 
graphs, tables; 1,910 pp. 106 Contributing, 
Consulting Editors. Robert C. McMaster, Ed. 
October, 1959. 2 volumes, $24 


PRODUCTION 
HANDBOOK 


Packed with practical production know- 
how, this Handbook is the complete 


key to management-engineering 
methods that are revolutionizing industrial 
production today. Fully covers new materials, 
machines, processes, and proper functioning 
of company organization. 


Supplies proved principles, time- and work- 
saving systems, and successful operating pro- 
cedures for maximum productivity at mini- 
mum cost. Saves hours of research and costly 
experimentation. 726 illustrations, _tables; 
1,726 pp. 48 Contributing, Consulting Editors. 
Gordon B. Carson, Ed. 2nd Ed., 1958. $16 


MATERIALS 
HANDLING 
HANDBOOK 


The complete guide to modern mate- 
rials handling. This unique Handbook 
explains the governing principles, 
today’s most efficient methods and systems, 
and recommended equipment for moving 
material at least cost — whether in raw, in- 
process, or finished form. 


Useful in all industrial situations, Handbook 
answers every basic question of work flow 
within and outside the plant. Sponsored by 
The American Society of Mechanical Engi- 
neers and the American Material Handling 
Society. 991 illustrations, tables; 1,740 pp. 


84 Contributing, Consulting Editors. Harold 
A. Bolz, Ed.; 
Ed. 1958. 


George E. Hagemann, Assoc. 
$20 


USE THIS COUPON 
TO ORDER HAND- 
BOOKS OR FREE 
DESCRIPTIVE 
BROCHURE 


Please send books checked below: 


2 Nondestructive Testing Handbook, 

2 Production Handbook. 2nd Ed., Carson .... 16 
© Materials Handling Handbook, 

© Please send free Descriptive Brochure on the 

above Handbooks. 


enclosed Send C.O.D. 
firm 


Charge my account 


§ u A 
“Fata 


Address 


THE RONALD PRESS COMPANY 
15 East 26th St., New York 10 
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wre 


tial equations and elementary statistics is ree 
quired 

Diagrams and figures are profuse, and problems 
and references are appended to each chapter. 
While there is no subject index, there are a 
detailed table of contents and lists of figures and 
tables. The tables, gathered at the _ back, 
comprise about one fifth of the book. 

Contents: (1) Introduction. (2) Sources of 
Energy for Propulsion. (3) Radioactivity Associ- 
ated with Energy Release. (4) Nuclear Reac- 
tions as Source of Energy Release. (5) Neutrons 
as Triggers of Nuclear Energy Release. (6) 
Energy Release Characteristics of Fission. (7) 
Neutron Dynamics in Propulsion Reactors. (8) 
Steady Operation of Thermal Neutron Homo- 
geneous Reactors. (9) Steady Operation of Other 
Reactor Types. (10) Unsteady Reactor Opera- 
tion and Control. (11) Materials for Construc- 
tion of Propulsion Reactors. (12) Aircraft 
Shielding against Reactor Radiations. (13) 
Nuclear Energy Extraction and Transformation. 
(14) Nuclear Energy Utilization. (15) Future 
Prospects. 


PLASTICITY 


An Introduction to Plasticity. William Prager. 

Translation of Probleme der Plastizitatstheorie, 
Bz asel, 1655.) Reading, Mass., Addison-Wesley 
Publishing Co., Inc., 1959. 148 pp., diagrs. 
$9.50 

This book is based on a series of lectures 
which the author gavé at the Federal Poly- 
technic Institute in Zurich and which were 
designed to supplement traditional texts on 
the strength of materials and the theory of struc- 
tures, which are primarily concerned with elastic 
behavior. By restricting the scope of the book 
to selected topics from the theory of perfectly 
plastic solids, the author is able to bring the reader 
up to the frontiers of current research without pre- 
supposing prior familiarity with the subject. 

The author is currently L. Herbert Ballou 
University Professor, Brown University. 


POWER PLANTS 


Aircraft Engines of the World, 1959/60. 
H. Wilkinson. Washington, The Author, 734 
15th St., N.W., 1959. 320pp.,illus. $15. 

The 17th edition of this annual reference work 
is once again a completely revised work contain- 
ing specifications of 231 engines, 38 of which are 
new. It also presents 210 specifically selected 
photographs, of which 69 are new, and employs 
the English decimal and metric system throughout 
for purposes of standardization. 

The gas turbine engines section, which describes 
the latest power plants for the new jet airliners, 
describes 120 engines, of which 18 are new this 
year. Power plants for supersonic military air- 
craft and for helicopters have been brought up to 
date. Tabulations for 97 of the latest turbojets 
and turboprops are included for comparative pur- 
poses, and the introduction to this section reviews 
the activities of 34 engine manufacturers in 12 
countries. 

Additional sections are devoted to rocket jets, 
nuclear aircraft engines, reciprocating engines, 
accessories, equipment, and materials. In addi- 
tion, the fuels and lubricating oils tabulations 
have been revised to include particulars of a new 
high-temperature synthetic lubricating oil for 
supersonic Mach 2 to 3 jet engines. 

The Aircraft and Their Engines section has been 
increased by the addition of a tabulation of 48 
helicopters and their power plants. In _ this 
section, 314 of the latest military and commercial 
aircraft and their engines are listed for compara- 
tive purposes. Finally, the 17th edition contains 
a listing of earlier engines, from 1953 to 1958, de- 
tails of which have been omitted from this and 
preceding volumes because of lack of space. 


Paul 


PRODUCTION 


Kaiser Aluminum Forging, Product Informa- 
tion. Oakland, Calif., Kaiser Aluminum and 
Chemical Sales, Inc., 1959. 322 pp., illus., 
diagrs., tables. 

This forging book is designed to provide the 
reader with the advantages of both a textbook 
and a manual. Forging engineering data pre- 
sented include alloy selection, mechanical and 
physical properties under various conditions, die 
and forging design recommendations, types of 
forging and availability, and metallurgical quality 
control. The book also contains . section on 
forging magnesium and titanium. A glossary of 
forging terms is included. 


SPACE TRAVEL 

Space Technology. Edited by Howard S. 
Seifert. New York, John Wiley & Sons, Inc., 
1959. 1160 pp. illus., diagrs., tables. $22.50. 

This book is based on a series of lectures pre- 
sented by the Department of Engineering and 
Physical Sciences, University Extension, Univer- 
sity of California, in cooperation with Space 
Technology Laboratories, Inc. 

Contents: Part 1, Introduction: (1) Why 
Space Technology?, L. M. K. Boelter and H. S. 
Seifert. (2) The Unknown Cosmos, H. 


art 2, Flight Dynamics: (3) Flight Perform- 


i a Rocket in Straight-Line Motion, M. 


erfield and H. S. Seifert. (4) Trajectory 
Optimization for Powered Flight in Two or Three 
Dimensions, B. D. Fried. (5) Earth Satellites and 
Related Orbit and Perturbation Theory, S. 
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Herrick. 
Launching Trajectories and Orbits, J. W. Siry. 
(7) Lunar Flight Trajectories, R. W. Buchheim. 


(6) ThejVanguard IGY Earth Satellite 


(8) Interplanetary Operations, K. A. 
(9) Low-Thrust Flight: Constant 
Velocity in Field-Free Space, D. B. 
(10) Low-Thrust Flight: Variable Exhaust 
Velocity in Gravitational Fields, J. H. Irving. 
(11) Time Dilatation Effects in Space Travel, H. 
C. Corben. (12) Recovery Dynamics—Heat 
Transfer at Hypersonic Speeds in a Planetary 
Atmosphere, L. Lees. (13) The Possibility of a 
Safe Landing, A. J. Eggers, Jr. 

Part 3, Propulsion and Structures: (14) Chem- 
ical Rocket Fundamentals, H. S. Seifert. (15) 
Liquid Propellant Rocket Engines, G. P. Sutton. 
(16) Solid Rocket Propulsion, J. I. Shafer. (17) 
Nuclear Rocket Propulsion Possibilities, R. W. 
Bussard. (18) Magnetohydrodynamics, M. U. 
Clauser. (19) Structural Configurations, Anal- 
yses, and Materials for Space Vehicles, 
Sechler. (20) Integrated Design Analysis, M. V. 
Barton. 

Part 4, Communications, Guidance, and Control: 
(21) Feasibility of Space Communications, E. 
Rechtin. (22) Space Communication Imple- 
mentation Problems, F. W. Lehan. (23) Prob- 
lems of Radio Guidance, W. H. Pickering. (24) 
Inertial Guidance for Ballistic Vehicles, A 


Russell. (25) Radio-Inertial Guidance, 
(26) Midcourse and Terminal Guidance, 


Ehricke. 
Exhaust 
Langmuir. 


Ling. 
A. D. Wheelon. 

Part 5, Manin Space: (27) The Physical Fac- 
tors of the Space Environment, H. Haber. (28) 
The Medical Aspects of Manned Space Flight, H. 
Strughold. (29) Space Cabin Design and Per- 
sonal Equipment, A. M. Mayo. (30) Crew Per- 
formance in a Space Vehicle, C. L. Taylor and W. 
V. Blockley. 

Part 6, Present and Future Applications of Space 
Technology: (31) IGY Research in the Upper 
Atmosphere, J. Kaplan and C. A. Barth. (32) 
Scientific Uses of Space Vehicles: Satellite Experi- 
ments, J. A. van Allen. (33) What the Future 
Holds, S. Ramo, R. W. Porter, E. P. Wheaton, 


and A. R. Kantrowitz. Appendix: Space 

Technology Examination Questions. Index. 
THERMODYNAMICS 

Kinetics of High-Temperature Processes. 


Edited by W. D. Kingery. Cambridge, Mass., 
The Technology Press, Massachusetts Institute 
of Technology; New York, John Wiley 3. Sons, 
Inc., 1959. 326 pp., illus., diagrs. $13 

This volume presents the the 
Conference on the Kinetics of High-Temperature 
Processes held at M.I.T.’s Endicott House, June 
23-27, 1958. 

Contents: (1) Certain Aspects of Diffusion and 
Conduction in Alkali Halides, E. A. Giess and T. 
J. Gray. (2) Defect Reactions in TiOz, W. R. 
Buessem and S. R. Butler. (3) Contribution to 
the Study of Order in Spinels at High Tempera- 
tures, M. Huber. (4) Imperfection Interactions 
in Aluminum Oxide, P. Gibbs. (5) Polygoniza- 
tion of Sapphire, J. E. May. (6) Diffusion in 
Oxides, W. D. Kingery. (7) Oxygen Ion Self- 
Diffusion in Uranium Oxide, J. Belle and A. B. 
Auskern. (8) Diffusion of Oxygen in Rare- 
Earth Oxides, U. E. Kuntz and L. Eyring. (9) 
Measurements of Diffusion in the System TiO:- 
W. R. Sinclair and T.C. Loomis. (10) The 
Mechanism for Atom Motion in Graphite 
Crystals, M.A. Kanter. (11) Diffusionin Molten 
Sulfides, L. Yang, S. Kado, and G. Derge. (12) 
Diffusion in Liquid Silicates, T. B. King and P. J 
Koros. (13) Corrosion of Refractories by Liquid 
Slags and Glasses, A. R. Cooper, Jr., and W. D. 
Kingery. (14) The Kinetics of Solution of 
Tungsten Carbide in Molten Cobalt, L. Skolnick. 
(15) Contribution to Nucleation Theory from 
Kinetic Studies in Semiconductors, R. A. Swalin. 
(16) Grain Growth in Ceramics, J. E. Burke. (1) 
Crystal Growth During Calcination, F. 
Norton. (18) Nucleation and Nuclei Growth : 
Sintered Alumina, I. B. Cutler. (19) Kinetics of 
Solidification from Nonmetallic Liquids, W. B. 
Hillig. (20) Diffusion Sintering in the Solid 
State, R. L. Coble. (21) Sintering Mechanisms 
of Aluminum Oxide, G. C. Kuczynski, L. Aber- 
nethy, and J. Allan. (22) Role of Grain Bound- 
aries in Sinte:ing, L. Seigle. (23) The Relation- 
ship Between Free Energy and Kinetics in Sinter- 
ing Processes, H. J. Oel. (24) Sintering in the 
Presence of a Liquid Phase, W. D. Kingery. (25) 
Order-Disorder Theory; Its Application to 
Binary Alloys and to the Kinetics of Diffusionless 
Transitions in Solids, J. M. Honig. (26) Struc- 
tural Control in Some Mineral Reactions, G. W. 
Brindley. (27) Kinetics of the Transformation 
of Quartz, A. L. Roberts. (28) The Anomalous 
Inversion in Cristobalite, R. F. Walker. (29) 
Solid Reactions in Ferrites, G. Economos. (30) 
Solid Reactions Forming BaTiO;, J. A. Pask and 
L. K. Templeton. (31) Kinetics of Graphitiza- 
tion, S. Mrozowski. (32) Metal-Gas Reactions, 
Birchenall. (33) Investigations on 
Oxidation of Metals as a Tool for the Exploration 
of the Movement of Ions in Solid Oxides, K. 
Hauffe. (34) The Kinetics of the Thermal De- 
composition of Some Minerals, I. B. Cutler. (35) 
The Thermal Decomposition (Dehydroxylation) 
of Clays, J. L. Evans and J. White. Author 
Index. Subject Index. 


For information on 
IAS Library Services 
see page 55 
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PERSONNEL OPPORTUNITIES 


A. L. Feldman 


Al Feldman is thirty-one. A Cornell BSME, he 
joined Aerojet as a development engineer in 1954. 
His present job: Head, Propulsion Systems De- 
partment, Liquid Rocket Plant, Sacramento. The 
assignment: design and development of rocket 
engines for the TITAN missile. 

His talent for careful analysis and willingness to 


conv 


L AZUSA AND NEAR SACRAMENTO, CALIFORNIA * A SUBSIDIARY OF THE GENERAL TIRE & RUBBER COMPANY 


meet the toughest problems have brought Al Feld- 
man recognition and responsibility. But his prog- 
ress at Aerojet is not unique. We’d welcome the 
chance to discuss similar opportunities with you. 
Send your resume to: Director of Scientific and 
Engineering Personnel, Box 296B—Azusa, Califor- 
nia, or, Box 1947B—Sacramento, California. 
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PERSONNEL OPPORTUNITIES 


SUPERVISORY 


Aerodynamicists 


ei with advanced 
degrees and at least 
6 years experience in: 


Aerodynamic Analysis 


Stability, Vehicle Dynamics 
and Trajectory Mechanics 


Preliminary Design 
Theoretical, Experimental 
or Applied Research 


. to work in these specialties on 
problems related to flight of lifting 
and non-lifting vehicles at extremely 
high speeds and altitudes. 


Attractive working environment close 
to metropolitan Boston. 


Write to: Mr. Richard Rubino 
Scientific and Technical Relations 
Dept. FD2. 


Aesearch & Advanced Development 


201 Lowell St., Wilmington, Mass. 


| 


METALLURGIST 


Caterpillar Tractor Co., 
World’s Leading 
Manufacturer of 

Diesel Engines 

Tractors—Motor Graders 

Earthmoving Equipment 


offers 


Exceptional opportunity for experienced 
Metallurgist to assume responsibility of pro- 
grams related to application and develop- 
ment of high temperature materials for gas 
turbine engines. 


Production metallurgical or quality control 
experience desirable. 


Salary commensurate with qualifications. 
Send Resume To: 
John C. Myers, ASE-129 


Technical and Professional Employment 


CATERPILLAR 
TRACTOR CO. 


Peoria, Illinois 


Engineers and Physicists 


Your talent and time go further 
in Minnesota, land of opportunity 


Send for free booklet 
with all the facts 


Even if you are not now planning ac hange i in 

employ ment, you'll be interested in le sarning 
nae it is that our engineers and physicists 
seem to ace omplish so much more than many 
others. That’s why we invite you to com- 
plete the coupon below and send today for all 
the facts about employment opportunities at 
the Mechanical Division of General Mills. 


- Do you ask—have we hit upon some extra- 
ordinary motivational formula? No. Are 
our people geniuses with a super human devo- 
tion? Certainly not. But they, like you, 
are talented and creative. They appreciate 
professional freedom. Challenging, non-rou- 
tine assignme nts in advanced military and 
industrial projects. Opportunity to pro- 
gress according to their capabilities. And 


| Mr. G. P. Lambert, Manager Professional 
| Employment 


| Mechanical Division General Mills 
| 1620 Central Avenue, Dept. AE12 


M lis 13, Mi t 
aN Reape innesota 


financial security with one of the nation’s 
most stable companies. 


Then too, they appreciate the unhurried, 
friendly way of life in Minneapolis. They 
spend longer evenings with their families be- 
cause travel to and from work is easy, uncon- 
gested. Their children grow strong and 
healthy in a wholesome environment. And 
they’re educated in fine, trouble-free schools 
with low pupil-teacher ratio. Many of 
our people live within walking distance of a 
lake, park or golf course. A short drive takes 
them to some of the best hunting and fishing 
anywhere. 


But we tell you all about this in the free book- 
let. Send for yours today—especially if 
you'd like to move ahead in any of these 
fields: 


e System Configuration 

Electronic Circuit Design 

Micro-wave Development 

Atmospheric Physics 

Digital! Computer Logic 

Electronic Product Design 

Advanced Pulse and Video Circuit Development 
Advanced Inertial Navigational System Development 
Optical and Infra-Red Equipment Engineering 
Electron Optics 

e Nuclear Handling Equipment 

e Balloon Systems and Components 


General 


MECHANICAL 


¥ 


December 1959 


Now Available 
Eleventh Edition 


The 1957 Edition 
of the 
AERONAUTICAL 
ENGINEERING 
INDEX 


¢ 8,600 entries for reports, 
periodical articles, meet- 
ing papers, books, and 
technical publications. 


e Includes full text of ab- 
stracts published in In- 
ternational Aeronautical 
Abstracts. 


¢ Convenient Subject and 
Author Indexes. 


¢ Worldwide Coverage. 


AN INDISPENSABLE REFERENCE 
TOOL for the aerospace scientist 
and engineer in speedily locating 
literature on specific subjects relat- 
ing to the design, development, 
and operation of aircraft, missiles, 
rockets, satellites, and spacecraft. 


Member Price: $10. Nonmember 


Price: $15.* 


(*Add $1.00 for orders outside the 
U.S.A.) 


Copies may be obtained by writing 
to: 


Special Publications Dept. 
IAS, 2 East 64th St. 
New York 21, N.Y. 


| 
| 
| 


\ 
\ 
Ill 
| 
| 
| | 
| 
| | 
| 
| 
| | 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
| 
| 
| | 
| 
112  Aero/Space Engineering - 
XUM 


RESEARCH 
OPPORTUNITIES 


SPACE 
SCIENCES 


The Space Technology 
Operations of Aeronu- 
tronic has immediate need 
for engineers and scien- 
tists who are interested 
in working in the stimu- 
lating and highly diversi- 
fied field of space sci- 
ences. This West Coast 
division of Ford Motor 
Company has the newest 
facilities and most ad- 
vanced equipment for 
carrying out highly tech- 
nical work—challenging 
creative work that is ex- 
ceptionally rewarding to 
qualified men. 


Positions are at Aeronu- 
tronic’s new $22 million 
Research Center, being 
completed at Newport 
Beach, Southern Cali- 
fornia. Here, overlook- 
ing famous Newport Har- 
bor and the Pacific Ocean, 
relaxed California living 
can be enjoyed free of 
big-city congestion, yet 
most of the important 
cultural and educational 
centers are just a short 
drive away. 


AREAS OF INTEREST 
VEHICLE TECHNOLOGY 


Aerodynamic design and test- 


ing 

Rocket Nozzle and re-entry 
materials 

High temperature chemical 
kinetics 

Combustion thermodynamics 

High temperature structural 
»lastics and ceramics 

Advanced structures 


SYSTEMS DEVELOPMENT 


Aerothermodynamics 

Re-entry programs 

temperature heat trans- 
er 


Penetration systems 
Hyper environmental test sys- 
tems 


ELECTRONICS AND 
ASTRO SCIENCES 


Astro navigation 

Space communications and 
communication satellites 

Instrumentation, telemetering 
and data reduction 

Space environmental physics 

Advanced techniques and sys- 
tem studies 


Qualified applicants are invited to 
send resumes and inquiries to Mr. 
G. B. Eaton, Aeronutronic, Dept. 
13, Box 451, Newport Beach, 
California. 


AERONUTRONIC 


a Division of 
FORD MOTOR COMPANY 


Newport Beach 
Santa Ana e@ Maywood, California 


Personnel 


This section is for the use of individual members of the Institute 
seeking new connections and eligible organizations offering em- 
ployment to specialists in the aero/space industry. Any member 
or eligible organization may have requirements listed without 
charge by writing to the Secretary of the Institute. 


Wanted 


Aeronautical Research Administrator—GS- 
1301-17. Serves as Chief, Plans and Policy Of- 
fice, Arnold; Engineering Development Center. 
Duties are to develop plans and policies for the op- 
eration, growth, and expansion of AEDC; deter- 
mine requirements for new technical facilities; 
establish research programs in ground test facili- 
ties; represent AEDC on technical panels and 
committees. Incumbent must have a degree in 
aeronautical engineering or related field, with at 
least 15 years’ experience in aeronautical research 
and development, including several years at the 
management level; recognized stature in the 
aeronautical engineering profession; personal 
knowledge of key technical personnel; extensive 
knowledge of advanced weapons programs. Ap- 
plications should be mailed to Commander, Attn. 
AEPC, Arnold Engineering Development Center, 
Tullahoma, Tenn. 


Engineers—To manage the development of 
U.S. Army's aviation program. The U.S. Army’s 
aviation program requires continuing develop- 
ment of new helicopter light aircraft and re- 
lated ground support equipment. The aircraft 
and helicopters are in speed, weight, and range 
categories which will permit the development en- 
gineer to make a major contribution toward their 
successful development. Form 57 applications 
are desired from engineers who have had past 
practical experience in design and development. 
Although most of the openings are at either GS-12 
($8,810) or GS-11 ($7,510) levels, there are several 
openings for engineers at the GS-13 level ($10,130). 
Engineers who have worked in one or more of the 
following areas are needed: Air Frames Branch— 
Structural design, basic loads and weight and 
balance, stress analysis, landing gear design, aero- 
dynamics, controls, flutter and vibration, flight 
stations and instrumentation. Propulsion Sys- 
tems Branch—Reciprocating engines, turbine en- 
gines, engine control, propellers, rotors, trans- 
missions, and propeller engine vibration. Air- 
craft Systems Branch—Hydraulics, pneumatics, 
electrical, electrical systems auxiliary equipment, 
heat and vent, environmental, and armament. 
Evaluation & Analysis Branch—Performance 
analysis, mathematical analysis, analytical stat- 
istician, metallurgist, materials engineer, and re- 
liability analyst. Ground Support Equipment 
Branch—Has openings for electrical and me- 
chanical engineers with experience in the design of 
aviation ground support equipment. Other va- 
cancies in the Development Division are Assistant 
Chief Development Engineer (GS-13), Aircraft 
Systems Branch Chief (GS-13), Evaluation & 
Analysis Branch Chief (GS-13), Administrative 
Engineering Assistant, and Program Planner— 
Under Civil Service Regulations, a job offer can- 
not be made until a Form 57 has been rated by the 
local Civil Service Commission. Form 57’s can be 
obtained from a local Civil Service office or by 
writing to Larry C. Franzoi. The complete Form 
57 should be forwarded to Larry C. Franzoi, 
Civilian Personnel Office, Headquarters, Trans- 
portation Supply and Maintenance Command, 
12th & Spruce, St. Louis 66, Mo. 


.- Aerodynamicist—B.S.Aero.; at least 5 years’ 
experience with good background in theoretical 
and experimental missile aerodynamics. A work- 
ing knowledge of stability and missile dynamics 


highly desirable. Should be capable of assuming 
responsibility of monitoring test programs. Will 
work for young expanding company recognized as 
a leader in its field with fine opportunity for ad- 
vancement. Prewitt Aircraft Co., Clifton 
Heights, Pa. 


Aeronautical Engineer—To teach in the mili- 
tary and civilian programs of the Aviation Safety 
Division of the University of Southern California. 
Opportunity for graduate study and research. 
B.S. in Aeronautical Engineering is required, 
with advanced degree preferred. Experience re- 
quired: minimum of 3 years’ work in prelimi- 
nary design, aerodynamics, structures, or power 
plants; pilot experience mandatory, missile ex- 
perience desirable. Salary is $9,000 and up, 
depending on qualifications and experience. 
Annual vacation of one month. Apply in writing 
with brief résumé to Engineering Section, Avia- 
tien Safety Div., University of Southern Cali- 
fornia, Los Angeles 7, Calif. 


Teaching Positions—Aero/Space Science, Aero- 
mechanical and Mechanical Engineering. Faculty 
appointments at ranks and salaries commensurate 
with experience and education are available for 
teaching in the areas of propulsion, systems analy- 
sis, instrumentation, gas dynamics, combustion, 
plasticity, aeroelasticity, structural dynamics, 
vibrations, lubrication, and celestial mechanics. 
Excellent graduate research facilities are available 
with exceptional opportunities for research. New 
doctoral program. Applicants for professional 
appointments are required to have a doctorate or 
the equivalent in research and teaching experi- 
ence. Applicants for instructorship are required 
to have a Master’s degree and be willing to under- 
take a program leading to a doctorate at either 
this or a neighboring institution. Applications 
from scientists in fields other than mechanical or 
aeronautical engineering are welcome. Applica- 
tions should be sent to Prof. John F. Lee, Head, 
Dept. of Mechanical Engineering, North Caro- 
lina State College, Raleigh, N.C. 


Teaching—Expansion of the Aeronautical 
Engineering Department at the University of 
Illinois has created new positions at senior pro- 
fessorial levels in the fields of aerodynamics, 
astronautics, propulsion, aeroelasticity, and 
structures. These positions provide opportunity 
for undergraduate and graduate teaching and 
research. Advanced education and experience in 
appropriate fields of specialization are necessary. 
Positions at the instructor and assistant levels are 
also available for qualified individuals desiring to 
continue graduate studies leading to the doctorate 
in aeronautical engineering. Write to Prof. H. S. 
Stillwell, Head, Aeronautical Engineering Dept., 
University of Illinois, Urbana, Ill. 


Engineering Test Pilot & Flight Test Engi- 
neer—FAA has immediate openings for one quali- 
fied Engineering Test Pilot and one Flight Test 
Engineer to conduct commercial certification proj- 
ects out of New York Regional Office (vacancies 
also exist in other regions and Washington). 
Pilot must meet requirements of Civil Service 
Commission Announcement 169B; previous 
engineering test piloting experience required, plus 
aeronautical engineering background. Flight 
Test Engineer must be Aeronautical Engineer 
with at least 3 years’ experience in aerodynamic 


The number preceding the notice represents the 
Box Number of the Institute of the Aeronautical 
: Sciences, Inc., 2 East 64th Street, New York 21,N.Y., 


to which inquiries should be addressed. 
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PERSONNEL OPPORTUNITIES 


Opportunities in 
Aero-Mechanics 


The Aeroelastic Research Section of Cornell Aeronautical 
Laboratory is engaged in theoretical and experimental in- 
vestigations of aeroelasticity problems in the transonic, super- 
sonic and hypersonic speed regimes. We are also concerned 
with problems associated with shock and vibration of aircraft, 
missiles and various components. This work usually combines 
both theoretical and experimental approaches, hence the 
practicing researcher is able to obtain verification of his 
theories. Currently we have the following attractive and 
challenging opportunities for qualified engineers with back- 
grounds in mechanics, dynamics, aerodynamics, aeroelasticity 
and design. 


years of professional experience in the aeroelastic field with a 
Bachelor’s degree from an accredited college. A Master’s 
degree or a Doctor’s degree in a related field would reduce 


the experience requirement. 


Research Engineer: Requirements are seven years 
of experience in the field of aeroelasticity and/or structural 
dynamics in addition to a Bachelor’s degree. A Master’s degree 
or a Doctor’s degree in a related field would reduce the 


experience requirement. 


Further information may be obtained on a confidential basis 
by addressing J.C. Rentsch/ler, Professional Staffing 


CORNELL AERONAUTICAL 
LABORATORY, INC. 


of Cornell University 
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range GS-11 to GS-13 ($7,030 to $10,130). 
plicants file Federal Employment standard form 
57 with Personnel Officer, FAA, Federal Building, 
New York International Airport, Jamaica, N.Y., 
or call W. F. Norton, OLympia 9-7000, Ext. 265. 


performance or flight testing of airframes. Salary 
p- 


933. Faculty Positions—in Departments of 
Aeronautical, Mechanical, Electrical Engineering 
and Applied Mechanics. Subject fields of aero- 
dynamics, thermodynamics, nuclear power, heat 
transfer, and engineering materials. Desire indi- 
viduals with doctoral degrees to develop strong 
offerings in undergraduate and graduate courses, 
plus initiation of research of own choosing. Sala- 
ries open, consulting opportunities available. 


Available 


932. Aerodynamics Group Leader—Age 31. 
B.M.E. and Master’sin A.E. Total of 9/2 years’ 
mechanical design experience with last 4 years in 
development of internal flow devices. Presently 
employed in responsible position—turbomachin- 
ery design. Desires to move into challenging 
development project. Will consider relocation 
Complete résumé on request. 


931. Engineer—Sales, Executive—Graduate 
registered mechanical; 42 years of age. Ten 
years with large aircraft manufacturer; 3 years 
office Secretary of Defense R&D; 4 years diplo- 
matic service; 4 years architect-engineer firm. 
Formerly officer Marine Corps aviation. Top- 
level industrial and Governmental contacts 
Highest positions attained Asst. Vice-President, 
Engineering, Sales. Résumé on request. 


930. Field Service and/or Application Engi- 
neer—Good background in electromechanical, 
hydromechanical controls and components; 
turbomachinery. Fair general electronic back- 
ground. Excellent top-level references and con- 
tacts, Southern California airframe and missile 
industry. Over 10 years with present employer 
as supervisory field service engineer. Can 
organize and manage small field service depart 
ment. Current remuneration $10,000 plus. Pre- 
fers West Coast location for headquarters, but no 
objection to extensive travel. 


929. Project Engineer—B.S.Ae.E.; 10 '/2 
years’ experience in analysis and design of air- 
craft. Has carried varying degrees of structural 
responsibility during the development of seven 
military airplanes, with experience in all aspects 
of airframe design. Presently VTOL preliminary 
design project engineer. Duties include super- 
vision and participation in aircraft and gas-turbine 
performance calculations, aircraft systems analy- 
sis flight-test and wind-tunnel data evaluation, 
preparation of technical proposals, brochures and 
reports, and making presentations. Seeking a 
creative position with a progressive company. 


928. Engineering Executive—Chief Engineer, 
Manager of Engineering. Graduate electronic 
engineer, advanced studies in electronics and 
management. Current position, manager of engi- 
neering, manager of research and advanced devel- 
opments with medium-size firm making aircraft 
and missile instruments. Many years’ experience 
and proved record of accomplishment in engineer- 
ing, research, management, and administration in 
the fields of military and missile electronics, 
atomic energy applications and weapons systems, 
servomechanisms, instrumentation and controls. 
Seeking active, expanding situation where back- 
ground and capabilities can be most effectively 
translated into profit and growth. 


927. Engineering Executive—Director of En- 
gineering, Chief Engineer, Engineering Manager, 
etc. Present position, Manager of Engineering 
with excellent medium-size company making air- 
craft engine and missile components, which has 
decided to close plant and sell property. Graduate 
M.E.; member, ASME, ARS, SAE, IAS; heavy 
engineering and development background in aero- 
space, hydraulics, pneumatics, mechanics, and 
electromechanics, and also proved management, 
sales, and administration abilities. Desires new 
connection, preferably along East Coast, with A-1 
company doing aerospace equipment design and 
fabrication, 


926. Senior Structures Engineer— Desires 
position as stress analyst. B.S. in Ae.E.; 
years’ experience in stress analysis of aircraft and 
missiles, also with advanced design structures 
group. 


925. Airframe Design Engineer—B.S. in 
Ae.E. Age 45. Broad experience in aircraft and 
missile airframe design and research. Experience 
includes thin-wall light-alloy castings, FRP flight 
surfaces, subcontract liaison, procurement, and 
ambient and elevated temperature static testing. 
Desires position in supervision of design, liaison, or 
project group in the Southwest other than Los 
Angeles area. Résumé upon request. 
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NEW MINIATURE 
PRESSURE 
TRANSDUCER 


BY COLVIN 


= Only one inch square 
— one inch long 

= Withstands high 
vibration 

35 G to 5000 CPS 

0-3 to 0-400 psi 

400 to 10,000 ohms 


AVAILABLE IMMEDIATELY 


‘COLVIN 
LABORATORIES, INC. 
364 Glenwood Avenue, East Orange, N. J. 


"Mousball” 


SELF-ALIGNING BEAR 


ROD END 
TYPES 


PATENTEDU.S.A. ™ 
World Rights Reserved 


CHARACTERISTICS 
ANALYSIS RECOMMENDED USE 


Stainless Steel Ball and Race { For types operating under high 


Chrome Alloy Steel Bail 


temperature (800-1200 degrees F.). 
{ For types operating under high radial 


and Race ultimate loads (3000-893,000 Ibs.) 
Bronze Race and Chrome { For types operating under normal loads 
Steel Ball with minimum friction requirements. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 
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Thousands in use. Backed by years of service life. Wide variety of 
Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in similar 
size range with externally or internally threaded shanks. Our Engi- 
neers welcome an opportunity of studying individual requirements 
and prescribing a type or types which will serve under your demand- 
ing conditions. Southwest can design special types to fit individual 
specifications. As a result of thorough study of different operating 
conditions, various steel alloys have been used to meet specific 
needs. Write for Engineering Manual No. 551. Address Dept. ASE-59 
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